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(57) Abstract: It is intended to provide drugs which have 
cholesteryl ester transfer protein inhibitory effect and are useful as 
blood lipid lowering agent, etc. Namely, compounds represented 
by the following general formula (I), salts thereof, and medicinal 
compositions containing the compounds of the formula (I), 
salts thereof or prodrugs of the same: wherein Ar^ represents 
an optionally substituted aromatic ring group; Ar^ represents 
a substituted aromatic ring group; OR" represents optionally 
blocked hydroxy: R represents acyl; and R' represents hydrogen 
or optionally substituted hydrocarbyl. 
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oc^if^AA (HMG-coA) mjt,mm^u^ir6mM7!)mm^i^^^xm^^hH 

^^m^iS\^Xmbt^Z.fj:'oX^^^ (N. Engl.. J. Med. , 3 4, 4 9 8 
-5 1 1 (1 9 9 9) ) :6S, ^(O^m-^+^i^^SiX^ ^h(DXatj:\/\ Jfc. 

15 ?t'f>oi^asy (HDL) -^v7.^^-;v^mmWim.^Bo^^^tm 

^m^7Tiir:Ltii^^^m^^h^X^^ (N. Engl. J. Med. , 3 2 1. 
1311-1316 (1989) , Am. Heart J., 110, 1100-1 
1 0 7 (1 9 8 5) ) > Jk?tHDL-=i^;^7't3-/W<^±#$-&S^^J;i5iilp$j!'fk 

20 ^ U ]) JV:i^7.T /VU'^^U (CETP) flHD Di^S) LD L:}o J:TJ«MiSaS 

y 4^se(vLDL)-^(^='i^;^xy/^3i^x/K^^j^<^<§iM-f-5seK-efei9 (j. ■ 

Lipid Res., 34, 1255-1274 (199 3)). =i 

25 (1) *lii|aj^ic:^^Lfci^gt3i/;^-rn-/H*HDLtz:J: i^v-f^ 
v-^\^:^f^^}\^7%^)\^\^yv:^y a^y—^ (LCAT) ©-f^M^^ftTHD L 

±Ta y /^^;^'r/Hc^^$t^'5o HD L±<D3 y /I'^^xyWiC E 

TPlz:J;i9LDL^VLDL(Chy^y-fey K i: ^mX'^ii ^ LDL^^#:<lr 
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(D^«siijk4'HD L - 3 i^^y'ti-jum&mmi^mm^h^ t^K.bn^cC 

i t9 CETP^gti^Pl^t-^ i: MHD L - = Uy^y" n -/^liit;05±#i-^ ( J . C 1 
10 in. Invest. , 84, 12 9-137 (1989) , Atheroscl 
eros i s, 110,101-109 (1994) ) „ C E T P ^^ilLfch 7 
:x;^v^j^^>;/i^'r f>;^j8j:TJ« f ^i/^^i^^i^ix;^' 7 5/ h te::JoV^T LD L — =3 u:^ 
'rX2^jU-^^i%±^-t^ (J. Biol. Chem. , 266, 1 0 7 9 6-1 0 
801 (1991), Nat. Med. , 5, 1383-13 8 9 (1 999)),, 

^^HDL-=iU:^r-n--jU^^t^±^LX\/^^ (Nature, 342, 448 
-4 5l(l989),Atherosclerosis, 58, 175-1 86 (1 

9 8 5) ) o 

25 NA^1^-^i-^:it\^X^nm^i^CETP^^\k^mWLrz.m'^K. !k^HDL- 

::Lu:^Tti-;uii^m^±.^u wim^itmMommtmu^titz. (j . b i o i . 

Chem. , 273, 503 3-5036 (1998) ) „ Lfzt^^Xs CETP 
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cETpm.^^^^^ir^mMt Lxit.mK.itm^m'fwod 9/4 1237 

lipids, 2 9, 8 1 1-8 1 8 (1 9 9 4) . ll^^#fFWO 9 8/3 5 
937-^, Atherosclerosis, 128, 59-66 (1997) ^ 
10 Bioorg.Med. Chem. Lett. , 6, 919-922 (1996)> 
3|t|l#rf^ 5 , , 9 2 5 . 6 4 5-^^ MWiO^WM^, 9 3 2, 5 8 7 ^'IM^W 8 

2 5 1 8 5-^. gJC'j'N^^ 818448^. Angew. Chem. , rnt;Ed., 

3 8, 3 3 7 3-3 3 7 5 (1.9 9 9) . H^^I^WO 9 9/1 4 1 7 4#, 



I^WOO 0/1 8 7 2 4-i-. |1^4#|^WO0 O/l 7 16 4-i-^^^l§|^$ttTV^ 

* 

15. So 

r5,y=i^^y-jummi^t Lxn. m^U. '#M¥i 1-28647 8-^ 

l,^^^^/i-:^M(Dm$^tfi:^it^^kLX, [2 (S) -t Ktt^v'-2- 

5^Ty-/W-2->f/Wl (S) - (4\-MJ :7yV;tn^^/U-^:/i;f/V) -^^/U] - 
:fy/u/^^ym t e r t-7'f-y^^;^x/vjis^^$tix *^c:. H^#|^WO 9 9/4 
20 . 5 9 2 8Jc{igB^fe^m^35:^-t5{^ffiSrWt-^^b-^^<^M3|^4<k?'j:S'fk^!^;0\ 
#IB¥ 11-24643 7-§-t3:il?^<liW#Allg^SM^^1-Sili'^tl<^Mi|sfi: 
^it^mK H^^I^WO 9 8/1 8 7 9 4}C«:3f-^^-e-|Jl^j^^^:t-r6jb:a-tl 
<Oj^3|S|'i:J^i6'tb'a'#i;0^ Lett. Pept. Sci. , 2, 22 9-2 3 2 (1 
9 9 5) \a-±H I V-17°P7^T— ^PJ.^i^^*3j;t/DPP-I VPl#j^ffiSr^-rS 

25 ^b-a'#)(z:>ilJisfi /.eS jb^tl:^5^ mmMWWO 93/2 5-574 (z:{^T^v^:^x Vv- 

^it'^m^K mmf^^2 3191 9-^i^{i^^^pi#^tffl^w-t^{k:-a'^>a5, 

ll#lf^i 5 7 8 8 5 i-§-JcflT Kw-^y :/f^S!)f^ffi^^1'S'fb'a'ti;65s "tn^eti 
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skmDl- 3 X n -/v- (HDL-c) ^ ^ MM tLXity^^f-h^M 
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20 



10 ti^/ua^:^y'ju Vy:^:^ yr—':^^ (cetp) ^Pl^i"^ jfa.|^HDL-c 

(1) ^ ■ 




(I) 



l^^. Ar ^{i 



Ar 



fcft^CQ^ (fcfcL^ ^^v^/l^- [2 (S) -t K 2 -^T/-/^- 2-1' yl^- 
1 (S) - (4-h ]) y;]^:tx2 ;>(^/U-^:yi;^/U) -J^^yW] -i7/W^5;^^^ t e r 



(2) Ar 

(3) A r 



Tfc^Huia (1) 



25 ^ 



wo 02/059077 PCT/JP02/00532 

(4) Ar S 5 tfcfi6M©3f#SS"T?fe^Btfl2 (D 

-n ; 

(5) Ar 2;6Sg|^S^^-t;5 7 3ic=./V^Tfc5pia il) WM(Di\:^^ ; 

(8) R' ' :057K*l^^-*fcJlT;/;v£X-fo5BiilB (l) Um(Dit^i^ ; 

(9) R' ' R^°co- (R'°{ig^^S$rWtTV^Tt>«fcv^;^^k;7K^S*^c 

(1 0) R^°/5SgJ^^5r;||-LTV^Tt><J:V^T>'V'^>'^S'CfcSltftB (8) lE^fD-fb-o 

list- 

m ; 

(11) R' ' }6S7K^M^^X'fe6HtilB (1) laSo^b-a-i^; 

(12) R' ;657K^j[g^^-efc6HtilB (1) I2«4<^'fb^ti; 

(13) R^^^C R^'^CO- (Rl'^fiamS^WLTV>TtJ:V^S^i^^»^S* 
fc{t®mS^^U■tV^-C%J:V^m^SS<l^^i-) R' ' ^^tK 
*J[^^^-T?fe . R' i)S7KmM-?-T' ^ HulB (1) lamO'fb-^t) ; 

tj?/N p -ir'' ^^-ft: $ fix V ^ T t> <t V ^iSi^T 7V 3 ^ ^ E^S ^ 5 5 
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fc^Huia (1) is^w-fki-a^ifej ; 

(15) ^t.fz.\±<6WO'^m%mt>^y fyv^/l^S, y \) ,v 

S^fcfl^ryy/^ST'feSBUlB (14) |B#©^b-^%; 

10 :/;<7/wxisr^/^-efc5H&IE (1 4) lB^®ft;-a-i^ ; 

(17)N-[(1RS, 2^"^) -2- {A-y ?Vi>srxiy =^z=.)V) -2-\LYni^-y- 
1- [4- ( b y >'/l';rP^f-/k) ^-y-JjVl aL=f-jv\ -6, Kd-SH-^:/ 
y [ a ] v':^' a^yT" l,-:^/;k7j^>f- ^ Kx 

4-77k;^n-N- ( (IR, 2 S) -2- ( 4-7/k;d-n 7 /k) -2-t Kn^i/- 

15 1- ( (4- ( h y 7/k;tnp<5^/k) :7a:^7U) 7« ^/k) - 1 -^"7 

. N-[(1R, 2 S) -.2- (4-7>'l';^P7aic:^/W) -2-k. KP=3rv^-l- [3- (1, 
1, 2, 2-7^ h7 7/U;tD^ b^^i/) ^>'v^7kl ^^7^] - 6 , T-v'tKn-SH 

-^vy [a] v'^n^7"Ti^-l-;57/i'2i<^i^^ K> 

20 N- [ (IRS, 2 SR) -2- (4-7/V:tP73^::^;k) -2-t Kadrv'-l- [3- 

(1, 1, 2, 2-r h7 7/l';tn^ b'Srv') ^yv^/k] ^^/k] -5, 6-v>k K 
ni-:7^l/;/-l-;^/k;j?d{^i?- 5 

N- [ (IRS, 2SR) -2- (4-:7>'k^n7cc^/V) -2-t Ko'^v'-l- [3- 
(1, 1, 2, 2-x h7:77P;^-P^ b^i/) -^^'v'yk] -6. 7, 8. 9 

25 -7" by t KP-5H-^:/y [a] v'^J' P^T^xy-l-J^/Zk^s^-y-^ b\ 

4-:77k;^p-N- [ (IR, 2S) -2- ( 4-7/W;^P 7 o^^/k) -2-t: KP'^v'- 
1- [3- (1, 1, 2, 2-T- h7 7/U;t-P^ hdr^» ^^/i^/k] -^h:?^ 

l/:/-l-;^7;k4?=¥f-5 b\ 

N-[(1RS, 2SR)-2- (4-77l';tP 7 3.^/W) -2-t KP=3fC/-l- [3- 

6 
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(1, 1, 2, 2-r h 7:77^:^001 hdj^i/) aif-zu] -5, 6, 7, 8 

N-C(1RS, 2 SR) -2- (4-7/l/:^P73ii:^>'W) -2-fc Fp=¥v^-1- (4- 

y y p tvi^^:/ v^/v^) ^f^/i^] - 6 , 7 - t K p - 5 H~^yy [ a ] P ^y. 
N- ( (IRS, 2SR) -2- {Z-y;virny oLc^jv) -2-t pp^ix-l- ( (4 
[a] P^::7'x K> 

N-((1RS, 2 SR) -2-t KP^-:y-2- (4-:7a^y ^v-^a^-Zl/) -1- ( (4 
10 - {VVyM^:^^^ ^^/l^) ^^^W -6, 7-v't Kp-5H-^ 

• . y9 [a] >Xi:^P^:/7=-^-i-;^/v^>f-5 K> 

N- [ (1 RS, 2 SR) -2- (4-^PP73i-/'W) -2-t: KP^i/-l - [3- (1, 
. 1, 2, 2-7" b7:7/W;tP3:^ b^V) ^^-v^^V] -6, 7-i>tKP-5H' 

15 N- ( (IRS, 2SR) -2-t Kp=3{^v'-2- (4- (7 3::^7k;t=3r-» 

-1- ( (3- ( (1, 1, 2, 2-r h7 7y^;rp^^/i^) ;t=3rV) y 

;k) ^^/V) -6, 7-v't Kn-5H-^>'y [a] iX^ P>n-/t ^- 1 

N- ( (IRS, 2SR) -2- (4- ( {A--^ nu- 3-:3L'^;vy a^=-;V) 
20 . 73:^/1^) -2-1:: KP^ix-l- ( (3- ( (1 , L, 2, 2-7" h 7 7>'^;tP J^-^^/V) 
;t=^v/) 7ct^7U) =c^;]y) -6, 7-:^t KP-5H--^>'y [a] ;Xi?p 

N- ( (IRS, 2SR) -2- (2-7/l^;^P fc:°y v^>^-4— f/k) - 2-t Kp =3r-:^- • 
1- ( (3- (1, 1, 2, 2--r h7 7/V;^-p^ h^i^) 
25 M -6, 7-i^t KP-5H-^vy [a] v'iJ' P^7°X>- 1 ^ h\ 

N- ( (IRS, 2RS) -2- {Q-y;virx^\^)}>^y-2-^ ;V) -2-t Kp'^v'- 

1- ( (3- (1, 1, 2, 2-x b77/V:tP^ b^i^) 7^=-/^) ^^cf- 
/I/) -6, 7-i^t Kn-5H-^i/>^ [a] iy^ n^^v-y-l--^;V:^^-f% K> 
N- [ (IRS, 2 S R) - 1 - (4 - t .e r t -y'^JV^y-^/V) - 2 - ( 3 - 
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4-7/l':tn-N- { (IRS, 2SR) -2- i4-y/U:^uy a^=./V) -2- 
t: Kn=¥V-l- [ (2, 2, 3, 3 -t" h 7 7;V;^p - 2 , 3-v^t:KD-i, 

5 <DltT&6SuE (1) ISS<^'fL'a'#l ; 
(18)^ 



15 



20 




(I) 



10 ^jg^^fcfii 



rz.n^(Dm.(Dyn Vyy^ (fcfcL. -Ov^^/W [2 (S) -t Kn;3E^v^-2-f-Ty 
t e r t-y^^^/V'^;^7"/Wtl^<) : 



(1 9) ^ 




(I) 



Ar 



<lr. OR' ' ^i^^^$:5^TV^T43 J;V^7Ki^S^, R(±re^/wS^, R' {ItR 



(2 0) ^I/;^Ty7U^y^7^/^ifei||Seii.#^lJT'feSMIB (19) IB^(^mj^ 
(2 1) iS^^y /K^e-=iw:5?>xo-/^±#^J-efe^Hul2(l 9) la^coE^fe 
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2 2 
2 3 



2 4 
2 5 
2 6 
2 7 
2 8 



2 9 

3 0 
3 1 
3 2 
3 3 
3 4 



hV^V±]) mT^ijX'fe 6 HulB (19) IB 
^^^«^i!£o«-/^^^jTrfcSlulE (19) m 



^(D^m^mMX-h^mBii 9) 



m 

Mmisn.0.(DfmmMxh^mu (19) iB^c^m^^ 



mm.M(D^m^mAvh^m^ (19) lamomfi^ti; 

l!iMfiS!{b-^<^3SMW»JT**>5HulB ,(l 9) IB^<^iafifei^; 




(I') 



a r 2' 



(3 5) i^/lgi(ajE©i^l5^?^^^J-CSt)5MIB (3 4) sSMoM ; 

(3 6) iLttmiiji^jiEfii^c^^Kf^i^^jT'fessuia (3 4) tmom ; 



(37) i 



(Dfm^^mMXh^mm (3 4) IEi4<^^j; 



25 ( 3 8) ^^mm'b&o^m^Mxh^mm (3 4) lam^jiij; 
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(39) PTCAfc ^ v^}:i:^ x >- h @g^col!)MS^^o^P>5fMj^iJ-efc 6 milB (34) 

(4 0) ^mW}mmM&(o'f^m^mmx^h^mm (34) mm(om; 

(4 1) 0@g(^^B§f^»J-e$)6Hii|B (3 4) IsmcD^iJ ; 

6 (4 2) m^^o^^m^mM-^'h^mm (34) mmom; 

(4 3) iljfl)jt?ji^bm<^3iJl^n©j^iJ-efcSBtilB (34) iBmo^iJ ; 

(4 4) BulB (1) IB«©fb^titfc{t^<^:^©^^S^itfHbtil-^-^'rs;ii: 
(4 5) MB (1) IB«©'fb'a'#i^fc{t^©ii;©^^4SrPi?L»|i^}c^-^-r^^i: 

(4 7) iSfliikjtc^^BS • f^m(ofcisb(omM<Dmit(Dti}i>(Dmm ( i ) fa^<D'fb'a' 
15 (4 8) B&iB ( 1 ) Bm(Dit^mt.fcn^(Dm.(Dm^A^m%W}m^ii^^i-^ :i t 

(5 0) H&iB (1) mm.(oit-^mtfz.\^^(Dm.(D^^A-km%Wimz.n^-t^^t 

(5 1) ttilB (1) IS«fe<^{b'a-ti*/c(l^(D:^(D^^4^Pi?Lllji^{e:Jg-^-r'5ri: 
i i" ^ t f Life#i ft S PICA S V ^ ;^ x >- h M O ^ 

(5 2) H&IE (1) fB^f^fb-a-tJ^fcU^^ig^^^ft^nifLlij^Jt^^-^i-^ri 

(5 3) H&lB (1) iB^(Z)^li'a'tltfcft^(Di^co^a4^Bi?Llljt»l-lg^1-'5r i: 

(5 4) BiiiB (1) wM(oi\:^m%tL\%^(Dm.(D^^&^miwM^^^'t^^t 

10 



wo 02/059077 



PCT/JP02/00532 



(5 5) miia (1) mn(oit^m^tzit^(Dm(D^^M^mm'^\^i^^'t^:it 

(5 9) ^m%wmmm(D=fVi^mm(ou^(of^^(Dwm (d mwL(o\\L^mi^fz. 
(6 0) %m^^(D'^mmn<Dmit<otz.}b(omu (d lEtfe^ib-a-i^^/cfi^© 

(6 3) ^wm\t^<ommmm(om^(of^^(Dmu (d la-^i^^fc-a-i^^fef*^ 

(6 4) mfIB (3 4) |Bm<Z)5S: (I' ) T'*$H5'ft.-^tl*fcJi^(7):iLx 

(6 5) 3i^;:^xi;/^^;^7'/Vfe3iSfiPflt^(^fc4?)(Dg^<^^agOfc46Ml3(3 4) 
(6 6)^ 



OH 




N 



(II) 



11 



wo 02/059077 



PCT/JP02/00532 



OH R' 



0 2HfJ:t*(D:^;U'7^ym^ -e^Jx-tf R 'OP O (OR^) OHti:if(D])ym^ m^tf 
10 R'N (R2) CO oh fj:t'(D:^/]^y<^:ym (R 'f±tt^S^W b-rv^-C'b =tV^;^^b 

^^S;0^>^v^btt^ :Br^6^(c:}^R'CO^ R'OCO, R'S02^ R'SO, R'OP 

O (OR 2) , RiN(R2)CO (R'{«^^S^^LTV^T^>J;V^^'^b7K*S*fc 

0>Jx.{jtT/W=ar/l^S^ n T/^ar/i^g, T/l^^^^JUM^ v-^pT/^-^t^ 

20 ^ r^^^bTK^Sj ;6SWUTV^Tt> iV^gl^^i: LTftv ^xl!-t<5 rx/^^/i^Sj 
25 /K ;^^^/K /^/K xV/K iJ'^xv'/K hy^v-zK xh^T^v'/K ^i^^J^ 




I 



(la) 



12 
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i_4T/i'3^iy-:*>'^^'— /^-;^/w-^^-f /i^S^ (vi);&/^;J?=¥^>';^^s (vii) C i_4 
7"0/j<=¥v';ii7/l^>i?^/K 'f'.y:7°n;if^;y;^7/l-/jsc:iyU'/^if.) , (viii) (-S • 

O2OH) . (ix) ^> n ^ >'j!g^ yym. mm.-^m. 3!>^^^^) . (x) 

r/k^iaf-v/^^- :;f;/^7i<^v'/^STg^$t^"CV^Tt5 J:v^Gl_4.T/^'='^v'S^ Ci_ 

T>'^3=¥v'-Cl_4r/^:3dri/S, (xi) 7 3iy df^i/Sv 7a^y ^iX-C i_4T/l-^ 

20 /wSn y3iy^%^-Ci^4T/i^:3^i^^^ (xii)^^P'^^Wl::$t^/Tv^■r%J;v^7 3l 

y^i^^ 0-, m-^fcfip-^PPP'^^y m-^fcitv 

S> (xiii)/^py^^b$tlTV^Tt><tV^Cl_4T/^^/^S> /^P>/^^^fc^^TV^T 

tJJ;v^C2_4T/^<^^^ /^^. /^oy>''^k^i^TV^T'bJ:V^C^_4T ;v^>v^ir% (M 

yf-/^f-;^s ^r-^^v^:;!-, n--/P bVl^f-:^-. y:/P tVu9'^> n-y^'^ 
. fc KP=^v'ST*g^$tvTV^Tl>J:V^C,_4T/^dr/V'S, t Kp^ 



13 
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5 S> 73.^/^f■;t-Cl_4T/^^/^S^ t°y v?/i^f-;^-C,_4T/^^/^£. (xvii) 
^c^/k-C i_4T/l^'^/^S. (xviii) ^^^y:/f|::$nTV^Tt> J;V^Cl_4T/^^/^ 

* 

r /i/dr/vr 5: y s (M;ttfs ^^f^/V'T^y. ^^yi-r^y. v>yf"/^z^yx 

f^/l/T ^ y T'^ if) . (xxii) 4 ^'^V^ L 6 M^^T ^ y S 1 -r-^f-v^:^/!-. 

15 1 - 1° a y v^^/i^^ t:°^ y v^y ^ ^/v* y y ^ ^^^t^/^yi^ y y . i - >k 

if) ^ 4 J^ev^ U 6 .fl^^^T ^ y -;^7/l-7j<=/^S (^!l^fi. l -T-^.^>^:=-/Uj^/U 
5j^'— /K 1 - 1° o y v';:^/U';^7/u-/i?=/K y v^y ;«7/^#^/K y y ;(7/P/}? 

^/K y y ;^/^4?^/K 1 -t:°^^v>::^/V';^77k/}?=/V7i^i:0 ^ 4J^eV^L 

6M^tltT5:y-Ci_4Ty^^/U'S. (xxiii) Ci_eT->/^S 
20 T-fe^/l^^.? if<D/>a'Jr^>fb$tVTV>Tl> J;V^C2-6T^^^y ^^^^^i*) ^ (xxiv)-'^ 

D<^r'Vi^^T'g^^$tlTv^T^) J^v^-^^^^yV/i^S, (xxv) s /.^v^ l i oM^^^S 

2--^tin3-^:J^=^JK 2--^fc{t3-y'y/K 3-, 4--Sfc{i5 
. -b°7y^y/K 2-, 4-*fcfi5-5^Ty'y/K S-, 4-^7tfi5-'l'y^T 
/y/K 2-, 4-^fc(15-;e-drf-y'y/K 1, 2, 3-tfzltl, 2, 4-h 

25 yry^y^K lH-^fctt2H— r hy^/y/K 2-, 3-*;/c{i4-t:°y v^/K 

2-, 4--^fc{i5-t°y ^ v=::^/K 3 fc{i4 - 1:° y t5^'v==/K ^y y 

y ^y y ^u-f K y /u?'^ > (xxvi) 5 ?^^v> 1 1 oM.^mm-:^/^7^^^^^ (M^ 

4-^fc{i5-t°7/y>'^;^7yi«';i^^c:^y'K 2-, 4 -"^fct^is -^T/y /w;^/!/^}^':^ 

14 
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/K 3-, A-%fz.\'Xb-^ y^T9]);viijvi!^z^;v, 2-, 4-:Sfc(i5-;^^ 

m 

lH-t.rcit2H-y' hy^V J\^:^ji^^=^JK 2-, 3 -^fc(*4-t°y v^/i^;i7/w 

4<=/K 2-, 4-^/c«5-t'"!; ^v?-/i.;i7;W73<c:^/K 3 yttt4 - t'U iJ^v' 

• :^^jufj:tl . (xxvii) /M^^jT^V-fb^ixTV^Ttj j;V^E^)bt^fc{i^;KJbtoC2_5 

:t^iyti:t*) *3<fcTJ« (xxvii i) /^py>''^b$i^Tl^Tt> j;V^E^tt*yc:{i5>5^^© 
-fy^^DtVP, y'^^K ^yyj-J\^s sec-T'f-zK tert-y^^/K ^:/f^^K ^ 

• ' - 
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1^ \riv^^)vm\ h\.X\-^s m7L\^. rn^^/K T'Dt'^^/K l-:7^^^/K 

^ rr/V'^^/^Sj ;65^LTv^Tt> iv^fii^s.^ txfi. mifs rr/wde/i^sj 

gT/i^^^/vSj ;OS>tbTV^-Ctj J;V^fi^Si: LTtls fllxt^BulS rCi-gT/i^'ar 
m rry/i^^/i^SJ :dS;||-UTV>Tt> j:v^g*^Si: tTfi^,H^rE rr/v^^r/kSj 

tVK ^^/l^'^^^) X Ca-eT/^^Jr^yl-S t'^^K TP/K 2-:/x=^ 
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10 



i-yV])^K ryhV ^Kanthryl) ^(D^- 



^(Ctt. Qi-^^T)Vi^jVm mTUit. ^^/K ^^/K 7°PtVK 4V 

yptVK Tv-/^?^iif) . .C2-io^>'^"J^->'^S (^^!)^{1\ tfri/K TU/K 2- 



^a^/W^j^rV/K 2- (1--:^75^7V) ^f^/K 2- (2— ^7^;w) ^J^'f'jvfii 

20 i^Sj (i»i^Blte?'i&et- 1 7'^V^L4^e^^LTV^Tt><J:V\ 
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yy;K 3-. 4-t.fz.^t5~t'yyV^K 2-. 4 -^fcfi 5 --T ^ U /K 

.3-^fctt5- {1,2,4-:^^^V'TV})/V) , 1, 3, 4-^'^s=-f-v>Ty y /W 
5 3-tfc{i5- (1, 2, 4-^Tv^ryyyV') , 1, 3, 4-f-Tv^Tyy/K 4- 

*/c(i5- (1, 2, a-f-Tv^ryy/i^) , i, 2, s-^Tv^ryy^K 1,2, 
3-hyryy/K 1, 2, 4- hyr^y/K iH-$7t(4 2H-7' h^y^y/^^ 

V>L4|il-^tP5M^Sx ^Jx.(i2-, 3-*fc{44-t:"'y v'/K N-;r=3rv^K-2 
10 -> 3~-^rcfi4-l:°y v^/K 2-. 4 -*fc« 5 - fc:°y ^ v?:=^/K N-;^^^:^ K 

^ ^ y /K ^y-:^^ y h y T v'::^/^ t° d y v^c^^/W, t°-< y v?::iyK t:°9 ^/V> 
• 'f-:^\fy=-}V^ I, A~ir^-^i/=-;v^ 1,4-^Tv'^/K /K 
If-^yiP'nyK h y rv'c=^/K:t=^y h y Tv^^/K 3 -:^/tf44 - f y iS'^'v^^/K 
15 t:°y v'::^/^ N-;t-^v' K- 3 - ^fc{4 4 - b° y ^ v^::^/l-^(Z)^^J[g^£Ai51't: 



20 



■?-^i/.ev^t4jS^tf 6 



^!lx.(i-<:/i/:7y/K ^^'y'^^ry'y /k -<:/y^^f->^y/K T^hyy'p .Ci, 

5-b3 k°y^$^v^^/K hyryp [4.5-b] f y ij^^ v^^^/k ^^yv^^J^y 
y/K ^yy^K -ry^yy/w v-^-yy^/K y^yv'^/K =3r-^y"y-/K ^ 

ydrf-y::^yK ^ ^ K y i^-^K =^y y v^^^K 1 , 8 — :^y^y v=^/K :7'y^ 



r 
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PfcVK •^yT'nkVK :/5^/K -fy^'f^/K sec-:/f-/K tert-:/f^/K 
BU|B^4'> Ar Mi;gmS^^LTV^TtJ Ar 2{^^^^g^;ti- 

■ r^#^«j rg^gj tLxn. bHIB ^g^^s^#LTv^T'b J; 

tLXCD rgi^g$rWUTV>TtiJ;v>^#SSj ^^^m^i i)^y:x.^;v 

xhx>. ^7:x=7U3asifi(7:)ams^^-r§^^ogm&g.j: uTfts :^^^^tc 

25 i i@<DgmS<^W1-§m-a-<^g^{4g i: tT«x ^ i5'{i*fc{i/N°7{i;6W 
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3- 17 y/K 2-, 4-;^fc^l5-;^dri^i/iJ/K 2-, 4 5 -^T^/ y 
3-, 4-:Sfclt5-t°7i/y>'K 2-. 4~t.fcit5-y( K^yV^K 3-. 

4- :Sfc«5— f y;t=¥f-yy/K 3-, 4-:Sfc(i 5— T y^T>^y/K 3-;^ 

fcft 5 ~ (1,2.4 -:t^-y-t;^Ty y M x 1,3,4 -it^^^Jry y /k . 3 

fc{±5- (1, 2, 4-^rv^Tyy;l-) . 1, 3, 4-f^rv>T/yyK 4-*fc{l 
.5- (1, 2, 3-^Tv?Tyy/^) , 1, 2, S-f^-r-i^Ti^y/K 1.2,3-^y 

ryy/K i, 2, 4- hyr^y/K iH-*fc{i2H-7^ h^yyy^^tD^mii 

^t^5M.(D^^m^. Mx.i-£2-^ 3-*fc«4-t°y v^7K 2-, 4.-:Sfc(i5 

U n b <^ 5 * fc 6 M 1^ ± * fc ft r b o 5 * fc 6 M <^ 

rgi^S%^i-53§=§^gj jizisn^ r^#msj fc^it/Ar txt^ rgm 

X<s M^it^ R'^COOH, R^^OCOOHfj: if (D:fyjU:^ym. M^itR^^S 
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15 



20 



25 



F O iOR^'') OHtl t*(0}) m^itR'^'i^ (R'^) COOHfj:e<D:^yw^ 



COs R^'^OCO. R^^S02> R'^'SO^ R^^OPO (OR^") . R^^N(R^ 
C O . (R LTV^■C 4> .tV^j^tt^S^fcftg^S^lr^^ LTV^T 



10 v>j^<b7K*Sj X R'^-e^^ti.^ r 



Ri:LT{i. ^ R^^CO- (R^»^(tfimS^^tTV^Tt^ J;V^^^b7K*S*f: 



R^^i LXits 
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R' ' XT^^tl^ ^T^^^O^mMi t\.X(DT^^/umiimM(Di^tl(Dt(DXh 

^xhX<. m^\-£. R'°cooH, R^°ocooH;^eif(t»*;w7i^>^. mx.tf 

R^°OPO (0R2°) OHtl.lf(DVy^^ M^ltR^^N iR^°) COOHflifCD 

.• 7j<mS^;^-r) tii^i)^hOli^^m^^X'^hfi^7lyjv^ii^m\^hfi. 

15 R^°CO, R^°OCOx R^°S02^ R'^SO^ R^°OPO (OR^o) , R^^N 
(R C O (R ^°{igmS*W bTV^T ti j:V^^'^^i7J<^S^fcfig^S^W LT 
•.V>T ctV^^^mS^:^ R ^°ft7K*lS^-*fcfig^S^W LTV>^ t> J;V^;^^b 

iBR '-e^$tt6 ^a^^s^WUTv^T^ J:v^;^'^b7KmSJ . tlflBR '-e^^tis-rs 

R' ' T';^$tb6 r7K^S<^i^^Sj t\.X(D Ir-yjV^l i LTfi. ^ R'° 
25 C O - (R ' °J:ittmS^lr^ LTV^T J;V^^jb7Km£*fc(lttmS^^ LTV^T t> 
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-eTyi'^/wSj li*54t^ rCi_6T/^=3r/kSj UTfi. Mx.}f^ ^f-/K ^^/K 

r 

/^ay>'J!^^^ (^J^f^^ :7/i-;^-p, j^dp, ^P^. 3-K/.^<if) s Ci-eT- 
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R ' ^ LXit, 7kmm^. fii^S^W LTV>Tt> iV^iSMTyW^/^S (^f ^ L< tts 

R;65^ R^^co- (R'"fig^s^WLTv^T^)vJ;v^^^^;^'^t;7K^£^/ctta^^ 

£tr^LTV>Tt) j:V^^^^S^^-r) "9 ^ R' ' ^^:^mU^X 

$ T V ^ T 1> J: V ^ C 1 _ 6 T b 31 ;t ^ ^ L T V ^ T t> ct 
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^fc. ^ (I) tfcfi^ (I ' ) 




(I) 




(I') 



* 

10 t.fc. ^ (I) is^u^ (I' ) xm^^?>i\:^mtLxiX ^ 





Ar 



Ar 



2' 



:^^m<o^ (I) *fcfi^ (I' ) xm^ti^i[:,^m(Dm.tLxit. mm&tL 



25 



wo 02/059077 



PCT/JP02/00532 



mx.it, i-h]}^J>,, :i>]}^J^, ^ji-^y^j^, -^-^^^^y^ J^fi}i(r>r)Vij\) 
tTib-a-^ ( I ) {c^^k-rs^b-^^^^v^ 5o -fb-a^^ ( i ) (Jd:/d K7 5/^"<1: u-C(4, 

.-fb^i^ (I) <DT^ym^^=^-(=^-fy^jHt. ry=^Mt. -<y^/vr^y^jv^^. 

-/Wb^ (5-><^y^-2-;^^y-l, 3-i>:^^y uy- ;v) Y^'y 

y^'f-Mt. t e r t -y^f^/Hb^tt/cfb^i^^c^ ^) ^ -fb-^i^ (1) <n>im.^i)^Ty 

^b^ 7-7 y /Kb. T7;:^yWbs i^^f"/^T5:/p<5^;^;^;/l.;j?::^;mi$tl.fc^b-a^%/^ 
. fe-5V^Ji. -fb-^^ (I) <D;^;7P/J?^v';wS;iS3i;^x^Hbv hMb^tt/cfb 

^) y' f^^^f M'C. {5-;^^/U~2-:t^y-l, Z~i^^^y yy~ 4,-^ ,v) 
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■ 

•^fz.. WL'^m (I) ^/cfljl^-^i^ (I' ) J^7k»T'fcoTl>J;V\ 

N- [ (IRS, 2SR) -2- (4-7/U;rP7ct:=/l<) - 2- 1 Kp [4- 
( h y 7/1^^13 >< ^/l^) ^VV'JV] ^L'f-fVl - 6 , 7 -v* t Kt3- 5 H-^:/^ [ a ] 

• v-i^ 13 -^T^-r V- 1 .-;!7 /i^/K^i^ 5; K\ 

4-7/^;^-p-N- ( (IR, 2S) -2- {^-y jVirxi^ 3l::^}V) -2-t KDdfr-:^- 

15 1- ( (4- ( h y 77U;^n 7^9^/1^) y aL^}V) ^^)V) -l-j-y-^ivvjo 

• • N-[(1R, 2 S) -2- (4-7/W:tP:7:3i^/P) .-2-t Kp^v/-1- [.3- (1, 
• 1, 2, 2-T VyyMu:i.V^iy) ^V-J^JV-'] o^^/U] -6, r-v't KP-5H 

-^>'>^ [a] ^x^^.P^7"x:/-l-;^7/^'5^?=¥-t^^ 

20 N-[(1RS, 2 SR) -2- (4-7/l':tP7ai:^yW -2-t KP^i^-l- [3- 
(1, 1, 2, 2-7" b77/l';^P bd^v") ^^^v^yu] aif^-yv] -5, 6-v>t K 

p "iJ- 7 V 1 /i^Tj? ^ i^ ^ h\ 

N-[(.1RS, 2 SR) -2- (4-7/l';^P7aii^7U) -2-t: KP^i^-l- [3- 

(1, 1, 2, 2-y-Yyy;^:;^x2:z.Yi^i/) ^yi;!'jv] a^'f-jV] -Q , 7, 8, 9 
25 -7^b7t Kp-SH-^^'/ [a] v^^ P^7''T:/-l-;^7/i^;iJ?^lf5: Kx 

4-7yW;tP-N- [ (IR, 2S) -2~ (4-:7/^;rP:7i:=./U) -2-t Kp^v^- 
1- [3- (1, 1, 2, 2-7" h7 7/^;^p hdrv-) ^^-v^/l-] ^^/^] 

N- [ (IRS, 2SR) -2- (4-7y^;tP7 3^^/u) -2-fc Kp=^:>X-1- [3- 
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(1, 1, 2, 2-r h7 7/V;tP^ h^^ri/) -<yv^/W] ^f-^l^] -5, 6, 7, 8 

N-[(1RS, 2 SR) -2- (4-7/1^;^ -2-1: K.n=3rv/-1- (4- 
y{V:fu\f}Vy<:y-J)V) :x.^)V\ -6, 7-v?t Kn-SH-^:/^ [a] l^pv^^-f 

N- ( (IRS, 2SR) -2- (3-7;V';e-n7 3.:=^/W) -2-t Kd'^v'-I- ( (4 

N-((1RS, 2 SR) -2-t Ko^i/-2- (4-7ct/=^v'7ci:=/V) -1- ( (4 
10 - {y^)y )Virn:^=f-)V) y auc:.;V) ^^f-zi/) o^^/v) -6, T-v't Kp-5 H-^ 

^^y" [a] iyi^n^7"x:/Tl-:i7yi'4^>f-^ Kx 

N- [ (1 RS, 2 SR) -2- {A-^uuy ^^;V) -2-t [3- (1, 

1, 2, 2-x h7 7/W;^-pa: h^fv^) oc^/l^] -6, 7-v?t:KP-5H- 

-^^'^Z [a] v-^P^7"7">'-l-;^7/^7i^>i^^K. 

15 N- ( (IRS, 2SR) -2-t Kp=¥v'-2- (4- (7 3i^/W:t=¥V) 

-1- ( (3- ( (1, 1, 2, 2-7^ b7 7/I/;tPJ:^^yV) ;^^v') ^ai:^/!^) 

yl/) qi^/l^) -6, Z-v't KP-5H-^>'y [a] v'^ P^^x^^- 1 .-;&;^/ij^>f- 
N- ( (IRS, 2SR) -2- (4- ( (4-;i^ p P- 3 -a:5=-/^73i::i/U) ;t'3r-;x) 

20 7ai-/^) -2-t Kp=^;>'-1- ( (3- ( (1, 1, 2, 2-7'b7 7/v;tP^^;v) 

j^dfi/) y:i^=^jV) :^^)V) i^/U) -6, 7-v^t KP-5H-^>y [a] -y^n 

N- ( (IRS, 2SR) -2- (2-7/^;^P t°y v^i/-4->r/l^) -2-1: KP^iX- 
1- ( (3- (1, 1, 2, 2-7" h7 7;W;rP:t fdrv^) :7ic:=:/V') 
25 /V) -6, 7-v^l:: Kp-5H-^:^>^ [a] l/^ n^-f=f^y-\-^ )Vifsi^^% Y^ 
N- ( (IRS, 2RS) -2- (6-7/^;tP t°y v^>'-2--i';u) -2-t KP'^fi/- 
1- ( (3- (1, 1, 2, 2-x h7 7/U;tP^ hdrv') 73i=/V) :^f-)V) ol^ 
/V) -6, 7-v^t: KP-5H-^^y^ [a] i/iJ' P^7'7'>'-l-;3t7;W:ij<^i^^ P\ 
N- [ (IRS, 2SR) -1- (4-t e r X.~^'f-)V^l/i^M -2- (3~ 
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4-7/^:tP-N- { (IRS, 2SR) -2- (4 -7y^;^P -2- 
t [ (2, 2, 3, 3— T h77/l^;tD- 2, 3-i>t KP-l, 

*l§P>g(^jb-^fe (I) {^:^3V^T. R* ' ^^m-T-T-feS^b-a-t/ (I a) {i, #i| 

(i) 





(II) ^TiyMtLXit^m (I) ^#'5;^&-efe5. 



15 -fb-a^i^ (II) ^-(b-a-tJ (I) 1,z.m^ir ^ Rjt^n. g#:<J^^<^S^&T-fci9. 0!lx.Ji 

. m^mmmt^mm. ^ 2 2 ^^m-a-^^iv 1 3 s-i 5 ih, 25 9-2 7 1 

M> ^ 2 4 ^W^-a^^vi 3 9 1-3 9 2H, 3 9 6-3 9 TH'ieiftJilBSfeSVMi^l 



(I) tc*5v^-c. R' ' i!)^:^mm-=f-xh^ih^m da) ^tk 



V^b^^5;^5^ rpROTECT I VE GROUPS IN ORGAN! 
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C SYNTHESISJ Second Edition (J OHN WILEY 
& SONS, INC.) lO-14 2Mti:^\mmh^^^m\M^tlX\^^^^i^ 

(i i) 





(III) ©31^KJSTf*. it^ 



(III) izMLrmThm^^^-t^:^!!^. 



^v^4?7 lyfi }£-mm-f btL. mjtmt i ^ft^.^v^ L:;k:iipi (0^ b < {± 1 - 1 0 ^ - 



20 h^fj:tl fj:^tmifh^^o *^c. it5c^J^ffiV^6ilt7cf::*JV^T{iS^£;M(^fc4?) 



mxh^c Rmumt-i 0 o;^^?, 1 0 o^c (^f*L<(t-8 o^^^vnls ov) x 



30 



wo 02/059077 



PCT/JP02/00532 



(i) R' ii^ym^^xh^m^ 




Ar^CK 



(IV) 



R^R Vs i 




1) m, 



2) H + 




6 



(ir ) ^#5:^?£X'fc5o ^SlSTii^k^i^ (IV) iJl^rUT, Ar^CHz-MSr 
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15 



20 



^i^*) ^ ^\\Lim (MtlU. h/v^^. ^=arf-^3^^if) . /^p<^>'fb^'^li7K^ (^J 



(i i) 




■CB- 




-A. 



(VI) <or ^ J m(o^m^-kW^m\^x\\:,-k^ (ii) ^#5:;^ifeT*fc5 

(i i i) 
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it^m (VII) oih-^J^ (II) -^(O^-^EJt^it. :^miti- h ]} ^ J^'^Amit:h V 

'yj^^ts: if^jSTKig-fb^c^TK^^Sx mm^mm^j: t'<Dm7i<.mms B^ithv?^ f-jv^y 



0 ^Fsl^ieV^ L 2 4 ^PhI. ^^C?Mg(^- 2 0 b 2 0 0 °C (/tf ^ L < U 0.^c?V> U 1 0 

0°C) T*fT9r..i::$5x*t-5„ 



(III) «f!i;t(f:^Tt-^-t-;^&i- J: oT-a-^-f 5 r i -m-ri^ ^ 




^ Ar 




(VIII) 

* 

-(b-a-ife (VIII) (DWi^-^m (III) --<^i^ms^&fi^ -^j^fi'^b-a^ti (d <^^fife(^*5 
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\ 



0 




CHO 



Ar 



CN 



(IX) 



(IV) 



it^i^ (IX) ^it^^ (IV) K^mt ^ Rft^it. UP^^jk^(OE^.x*h\)s m^\t 

Tetrahedron Lett., 26, 4275-4 2 78 (1985)> J. 
Org. Chem. , 51, 41 3-4 15 (1986) > Tetrahedro 
n Lett. , 28, 5513-5516 (1987) , Chem. Lett. , 
53 7-540 (1991) , J. Ch em. Soc; Che m. C o mm. 1 7 
5 2-175 3(1991)., J., Org. Chem. , 55, 1479-1483 
(1990)-, J. Fluorine Chem. , 35, 2 8 7-2 94 (198 
7),Tetrahedron Lett., 33, 2159-2162(1992), 
Tetrahedron. Lett., 3 4, 4001-4 004 (1992) /.^^ 
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(i) 





ih^m (X) (Dih^ 



(VI) ^(Dm^Rmn. m^itit^m- ( i ) (D^m^isn 



5 (i i) \^^-t:^mtmm(D^i^yx-nt>ti^ 
(i i) R' at^ykmrn^x^h^m-^ 





it^<^ (XI) (D^t^s^ (VI') -^om^Rft^i-i. m:tmt^<^ (id (o^m^i^ 
its (i i i) \^m-r:^mtw\m(Dm'¥Txnt>fi^o 
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(VID 

tvi^a^f-zuT ^ t°yi», 4-N, N-v^p^f^/WT^y t°y (dmap) , i,- 

S-v'Tif If-^i^P [5. 4. 0] -7->^:/x-fe^^ 1, 4-v'rif IfViJ'O |;2. 
2. 2] (DAB CO) /.^^©itStS'fkl-^i^^l-l o^ftffiv^T.t)J;v\ 

Sfe^^^&fi. bra >>ib-^ h V ^J->fi:}£(DB tP\\:T;\-^V-^m^ 1 

^^:^'^V^L:;)^JiPJ (^^U<ttl-l 0^*) iP;iT^>J;V\ C<^^ffiv^^)^^i 

20 fi- 2 O^i^fe 2 0 0°C (^^L<fiOJfeV^Ul 5 0°C) T^fr 5 w <!: iO^X't :5o 

WL'km (VII' ) (^l^-^J^ (VII) -CR' ^dSTfc^m^^^m-^) {if!l;ttf£;lT^c:^-t- 

<t o T -a-^i- 6 ^ i X* ^ ;5 „ 
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15 





(VID 



tx^^^jWf-^:^ (Curtius) i^#^lSt:>lV^-C-l'yv'T^>— i^Cfc-f 



-6 yiXT^^- h^^5^T-rt(Z)7K 



(VII') .t?#^)::^i£-c-fc^ 



A?fe:*-f. it-^!^ (XII) ^lSl:?^^v^L:;^CJiPJ©/^^<>'>'^b^li (^Jx.f^:iL^b^ 



if) , ^^xi^V\\Lm\Li^. 



20 if) tEJ^^^^XTiyji^Ti^]^'^^^ir^„ :^^}t-Xit}i']}i^:y. 4-N, N-v>P< 



37 



wo 02/059077 



PCT/JP02/00532 



/^^y, ^uu:^;uj>.^) ^ ^hl^m m^i-i. T^h^'s W 

N, N-t>p{ 5^/1^4% /L-AT ^ h\ f^/^;^/W4^=ari/ K^.£ if) fl^t^mih 
tbSo 0 0;eiifj 2 0 O'C (0*U<{l-2O;^v>Ll OO^C) "Clr 

B.ifeMb'^ife (XII) SrA^feT*i^'<f^;^^TvNoy^ikTi//u(i'^mtfcm> rtb 

;ifi7Ks 7-/1^=1-7^^ (f!ix.{^v p< i^^y-./i^^^i^y^/vf^if) ^ ^^^^^^ 

p< h , cn;^-r/^^ (f!l^{i@^i&^9^7^i& if) *3j;t>W:7°n 

fl E-h^mi hMo RJt^'^^m-t- 100;6^fe200°C (0* L < (i- 2 0 tl: 
C^feifb-a-i^ (XII) icl^l:?i^V^L;k:JgflJ(0^^73:.::^/^^j^;=<.7^;y/^Tv^Kt^^ 

T^:/, t'yv^^-, 4-N, N-v?^^/^7^ y t°y v^>' (DMAP) , 1, 8-v^T1f 
t'i^^P [5. 4. 0] - 7 - f> >-7^-fe 1, 4-i?rift^i^tJ'n [2. 2. 2] 
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^'^7'^:/ (DABCO) /iif(Z)j^Sttjl^-a'ti^i-i o^ftfflv^Tt>J;v\ ^(OU 

fl^) > T^/I^^ mTJit, Xh7t Kn:77>'s \^ir^'^^y. v^a:^;^;^— X 
4 Npfpl^ 0 ^ b < 0 . 5 /j;V^ L 6 B#^T'fc 5o SJE&ifi^fi- 2 0 ^^1^ b 2 0 0 "CT' 

h'])i:^y. 4-n, n-v^.p< 5"yuT ^ y f y (dmap) . i, s-v^Tifif-v' 

iJ'P C5. 4. 0] -7-^yy'±y^ 1, 4-v^Tif Ifv-^n C2. 2. 2] ;^i5^ 
15 iJ'^^ (DABCO) E(Dm.mEit-B-^^ I - 1 0^^:ffiV^-Ct> j;V\ 

T^hyt Kn7 7i/, iy^^^-^y. ^y:^i-J\^^-7rMiii£) > /^^^yih^ ■ 
if) if <D^^ifiT*fT 5 r. i; So 1 0 ':^^Wi.\^ L 2 4 Btrs^. 0 

^^i^msi^:^l^-mi^T'iifT^-&. -fb^i^ (vir) -^m^i-^^i^ ^jt^^^Sc 
'!7 )V=f-^:^^m.\iL^Y^hmz.4yi^r^-^-Y(n>\'c^m (VII') 
25 yi/T^>^h<^> 3 0;6^e)2 0 0'Ct^Mi-Sr.i:iz:J;«5^iiS$^S„ M 

^) fVr %y . v^-YVT'D tV^:xf-/^T^>s t°yv^^, 4-n, N-v^p« 
^)Vr^J\^^)-Jy (DMAP) s 1, 8-i>Tiffc*v^^P C5. 4. 0] -1-^yf 
±y, 1, 4-v^T1ffv'^n [2. 2. 2] ;t:J'i5'^' (DABCO) ?^£<!f(^:^S 

Itib-a-i^* 1-10 ^*:fflv^Tt> j;v\ ^(D^.. ^ij^fiTKv T/u='-/um (^Jx.fis 
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« 

^DP;^/VA^) , -irhi^^ (^J;ttf^ T'feh^'. i'=f-)Va^'f)V¥ YVtl^t) . ^ 
So ^fSl^^Iti 1 0 ^^^^/<^V^ L 2 4B#^1. 0* b < 0 . 5 fc^VN L 6 ^f^-Q 

^b^i^ (XII) ii^hw^^m (vir) *-e(D-^oRjSft-?:tL^'H<D>^p^^!^^^ 

i\^'^m (VIII) fi«?iJ^{i^Tl-^-r;^fe{-J:o-C'a~^-rsr:<t;ds-e#6 





(Vlll) 



-fk-a^i^ (X) (^{b-a-ti (yiii) ^(D^m^^^-^-t. m^\ti\:,-^m (id. (7;)'^fifel;:*5 
(i i) (::^1-;^feiP^<z)^^tTT'fTt)tbSo 





<b-a-^ (X') o^b-a-j^ (X) ^(o^'^^m^^. m^\ti\L-km (VII) ©-a-^ici^f 
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20 



H 

Nv. ^ Ar^CH,-E 
D ? — 




(XIII) 




(XIII) ^:^M4'fli-^i^#^ET'^?A r ^ CH2-E i SJ^i^ $ -arT'fb 



-a^i^ (X') I^Si^iTfi'fb-a'i^ (XIII)- lei^TLT. l^i^cCV^L 



.. h°yv'>'„ .4-N, N-v?^^7UT$y t°y v?.^ (DMAP) , 1, 8 -v?7if v^i5' D 
15 (DABCO) t^t'^mifhMo :i(Dmm\y^^m^tLXit. ^^!I;tf^7K^ TJ\^=^ 



\ib\\^h. m^^Wt 1 0 ^FB1^cev^ L 2 4 0#F^. iff * L < 0 . 5 ;^^v^ L 6 Bt^T 

fcSo ^J^:M^(i-2 0>6^b2 0 0°C (0^ L<fiO>6*e)8 0°C) T'ff P :i i: id^T 



41 



wo 02/059077 



PCT/JP02/00532 



0 ^ 




(VI D (XI) 



^(o^mt^^^^'^xwi^^m (XI) ^#5:^feT*fe5o ^K^^-cii^b^i^ (vir) 
^/t-y-:;'^ (dmap) , i, ^-^j'Ti^r^ypu cs. 4. o} -7-!i7:x7=^-fei^, 

10 1, 4-v^riflfv'^p [2.. 2. 2] (DAB CO) ^.^.^WJf bHSo 

20 fi-2 0/6>b2 0 0lC (^*b<fi:0;J)^b8 0iC) Ttr 9 :i i: :65-e^ So 
'fb-a-Jfe (XII) iWUimTiz?fi-r:^mi^^^x^^i-^::Lt^^x^^. 
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J f ? 




^b-g-i^ (XIV) (D^y^7'/i-m^Myi^:^m\^xit^m (xii) ^#^;^ifeT^fe5„ ^ 





(XV) 

10 i^^ou-^it. mmtmMm 



(XIII) 



^b-a^ti (XV) (DT^/m^^m^^^^T^^^xit^!^ (xm) ^#'5;&-i£T*fe'5o 

OH 



15 




» f f 




I I f 
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it-^'^ (XVI) (Dit^'j^ (XIV) -^om^^mits mx.mt^!^ (d o^m^i^ 

it^i^ (XV) nm X. imT\^7fiir:^m\^ J: o -C-a^fifei- <5 r ;0> -t? # a o 





(XVII) 



(XV) 



it^i^ (XVII) (OiS7DS^5;T{lfe6jlK#STtc*;}t§^Bi7K«»?'=eif^^v>S^ 

. * u < 1 ^^v^ L 2 4 ^^1T'$) So SJE&Mfi^ 1 0 0 1 0 0 1: (0^ t < it 

- 7 0 b 5 0 °C) -efr 5 ^ i S„ 




^ — 6^ 



(XVIII) 



20 




f » f 
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it-^m (XVIII) (Dit^!^ (XVI) ^(Dm^^mt, m^i^it^!^ (X') (D-^m^ 

M^\t^ Hetero cycles, 23, 22 77-2287 (1985)^ J. 
Org. Chem. , 53, 869-873 (1988)^ J. Org, Chem. , 
53, 873-875 (1986) \ Chem. Pharm. Bull. , 38, 
1 0 3-1 0 9 (1 9 9 0) t^tl::mMh^\f^lt^m^tlX\^^^WKmCX^fc 
tt##{;ib-CAr ^COOH;d>ejN J. Am. Chem. Soc. ,10 9, 74 
88-7494 (1987) > J. Org. Chem. , 53, 296 8- 2971 
(1988)xTetrahedron Lett., 32, 7731-7734 (1 
9 9 1) /J^^^ClBmfe^V^^15lffi$^TV^6^^^^^2pCT*fc^i#%^^:UTAr ^ 
C (=0) CI a^bs J. Heterocyclic Chem. , 2 2., 103 
3-1 0 3 4 (1 9.8 5) ^ He t e r o c y c 1: i c Chem., 2 5, 1 
7 3 7-1 740 (1 9 8-8) > J.- Me d. Chem. , 3 4,7 9 8-8 0 6 (1 
991) X Tetrahedron, 46, 4473-4486 (1990) x J. 
Org. Chem. , 6 4, 1 5 1 2-1 5 1 9 (1 9 9 9) i*{CfBSfcS 

?lffi$^^TV^a^#^^:2pCT*fc{l##^e:LTAr ^C (=0) CH^i)^h\ ^^-t 

it^^ (XVII) am^lt&<TK7f:'r:^mi^XoX^mir^:Li::^^x^^o 



Ti^iti- h V ^ J»^i tl tRji^^^^xit^m (XVII) ^n^:^^xh^o wO^^ffi 



0 





(XIX) 



(XVII) 
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^T'feSo ^f&tailft- 2 0 ^, 2 0 0 1: ($f * L < 0 b 5 0 °C) TfT5;ii: 

b<^S^Si: LT{i> y^x2/fi^^^ m^tl, y;v:^u, ^uu, :/o^, 3-K 
i_6T/l/=3r/l- (M;t?^s 7<f"^K ^^/K 7°ofcVK 'I'yT'ntVK tert 
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.^r)\^^)\^ m^^t. ;^f^/K ^^/K T'DtVK -ryT'PtVK Zf^JV, tert 

3I5cs fc K7.t^V^ :7c^=7Wt: K^v^:/^ N 

15 ^ m. iSm. ^i^s SISfB. -^yJ^^^n-^ V^yy^-, nMP'^'^V^' 

yy>(—)\z'^^xnt>fi^o 
25 ;w±##^. LDL-=ll/;^■r^-;^{£T'f^ffl^ VLD L= u-xxd-zi^IST^^^ 

■ 

yyh. /nA;^^-. ^^3. li'i/. iJ^-^, h:^;/v>. t^K t h^) 
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m(DM~\i.m}m&mm. ■MmwimmM&. m&mmMmMm^ (ptca) fe5v^ 
m^K. ^^wmitms ^m. t a n g i e Tm^(D^mi3^n^^:^h^\^^immm. 

it^m (I) ^simb-a-i^ (I ' ) ix m^(ot^xhx^^-i)K mnmrnmuw-. 

m^R^J (Mx.ff. ;^rTy >'^v^?';t>■i^^^A^ ^t'T ]J ^^i?;^7/kv^!j'i^, iJ'/ujJ', . 
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15 (I) %tz.m\L-^% (I' ) ^-tO**. 3?.W?F^^J^ l^^^k I^^^Jt>L<{i 

( I ) ^fcmt^m ( I ' ) (D-^m^ t "9 '&Mm(D^mz.m^\^xmt^ ^ti)^ 

ifim^ hMo ^li^m^W-t LTfl. f!l;tt^^@7Kx ^mkM:^^. 
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Tween 80, HCO- 6 0#<75#ffi^t4^IJ ; ;^7/^;jK>v'7«^/V-fe/WP-;^/ 

^) X ^SR-fb^J («aj;t(fv m^-f \'^)t?J^. -rv^ h-/K y/Wf h-/K 7^ K!> 
!^#) X ^^iW»J mTJil. m^^^yntiA^^ ^nu^^ ^hh^ 

;t {i\ ^ iJ^' y 8 12^) i t> (c^j^fc LT?ftt«WJ^ UT#S5ctejiM^J h 

L < (Ij^ 2 /c^V^ UtI^xI 1 0 0 M mT'fe^o 
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4$M.^i:ji5^*u<> ^fci^i^stci'^EjjiWJi i^xm^mmx^u^-^nx 

^(Dm'^M^'^t>'ti!i^-^B^i^'^tl.x\-±. m^i^. (1) 

m mx.\t. ^tiy^-f^-v. -<f7^-fy-K v^*A7^yuv?/K 

m m^^. a/^;=^^^>'. v'>-/^;^i?^^^ 

Thti^^^^^y. yjw^y^^^y. ^^-><:^^^y. dj^/^t.^J'^^^ohmg 

^ o MJ ^" y -fe y Ffej^S^PlW^ ( i m p 1 i t a p i d e ^) ^X'fcSo 

^yi/^y i^^/u-^r/^-f. v^T^ y^-, y:^'f'Jy, /^v'/v^i/, f^T^y^-s, 

^ , -^:^7{^i/y (y y^ny) ] ;^<B@it?fe5^J Cv?t° y y^-^i- (-< 
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5 o-/I^{g:Tt-i t) JtJilim/i^JilX. bH6 ^ i::^Sgl^$;j^XV^5 (Lancet 
339:1154-1156, 1992) <, Lfct^oX, it^m (D :iSj:mt^<^ (I' ) (ILDL 
- :3 n — /^^ fcfi V L D L - a l^y^-r o — /V^T#^ ^^-fS OTilj^© 

tmt^'^mxh^, mkx\ i^fz.iwt^(om^mtm.^^t>^xmm(oim'i^^^ 

fl&coii5fit-s^ < h(Dx*hy).^^m<Dit-^mi^hBL-^u:^T^^/i^i3xnv 
15 jiLxvNSo ^(ow.ti\>hnmm. "^tcitmsf^mit^m. m^awmp^^k-^^n 

(Gut 31:348-350,1990) „ ^ bfJlv iJ^/l^yx^df^t^lfiH-^iE^'S'^-fr'S 

y^y^ ^ :y \-tm^mm\^^'^x h ^ ^ blfiU^ fix\'' ^ 

25 (Gastroenterology 102, No. 4, Pt. 2, A319, 1992) » ^^W^t^h^ 

(I) *3j:t>*fli'^tl (r ) {^lk4iHDL-=iU;^xn-yi/±# 
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tj:otz.M^-^^h(D=iUy^y'u—/U:i^Mti!tt^iS:M^^^ (Current Opinion in 
Lipidology 4 : 392-400) (DX\ T 7" Vi - A^mmMit(DmBiS ^XJ^^B 

5 tLb^Mis^m. mx.n. mmm^^ (chd) . m^^k. mx^^n. m&^(oi^ 

^i-£hD L (Dmitri t'^i^X^^l^^mWMmih^ mW»-r ^ l^h^ (current 
10 Opinion in Lipidology 4 : 392 — 400, Current Opinion in Lipidology 

5:354-36 4) o 

(Current Opinion in Lipidology 5 : 3 5 4-3 6 4) „ ^IgB^^Kt^iJIKIfiT 
(OU^^.M^ SUjIR^B (CHD)., Bait A fa if © J; tJ«^BS fcii L T 

v^So ^<^^. ^ (I) *fc« (I' ) (^-fb-a-i^^/cf^^t^i^tt^^Si, h^\^m^ 
>^a^-t77°yy^ (i/;^-<-:^) , yiyy7°y/v (if;^hy/K p^^^^";^) , 
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-t^^^O^^VT tts:omy), HDLftapoJ (clusterin) (D^^VrX'h^ 
(Current Opinion in Lipidology 4 : 392-400) o (I) 

^Eii't'-S (Current Opinion in Lipidology 3 : 2 2 2-2 2 6) „ ^^m<D^\:^ 

10 m ii) is^-c^it^e^ (I' ) itsk^ HDL- =2 up^y'n--/u±^ff^^^i-;^„ 

-So, 

15 *^§gojt;#i^ (I) j; tjqb-a-^ (I' ) (Dj^Mir^^ mm t LX . HBLit 

^ h^m^^SMi^l^l^mcifmL lactogen ^fc. -^^uyr — 

%yt^h(D spo^^^^^^TM-t}^ (Current Opinion in Lipidology 3:2 2 2-2 

20 it-^!^ ( I ) imii^^i ( I ' ) (D%\^&mmir^mmmb lt. j^^iti^ 

25 (I) isimti-a-^ (I' ) Ji.itib<^)3^ii(^f^^^0iiMi^g5{j:%jgLr*5^?, 

^(Du. (I) *5j;«-^ti (I' ) \tmkx\ x\-m^<om>^\t^%s o . 

*'9iit^5^f^JiM<i:0#ffiXil. mx.}if. (1) fiJ^m (M;t{i. K p. 

t°D/yi^ h:/#) , (2) ^m^mnum m^\t. ttju-jv^) , (3) 
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it^^ (I) ^^XJHt^^ (I' ) (iT/^:y''>-^"^-ii^<^Wx f^^f-tiW^T' 

SIB-1848/^^ i*) . T5 P'l' .K/3?imPl^^(#iJx.(i> PTI-0070.3^BETABLOC (AN-1792) 

\2^;i^(D±m^^^^BM^xh^o it^^ (I) ^sj^mb-a-i^ ci' ) (omfitc 

v^;5r.i;6S-et^ .-(b-a-i^ (I) i^xmt^i^ (i' ) fi^^ibfc^v^flOT 

iM^Xs -fb-a-^ (I) ^^XMt^^ (I' ) i^:^'i'n5:^'n^iftL^t3:K®i- 
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it^^ (I) ^i:mt^<^ (I' ) {th])^v±v mri^^^ti-^(Dxm^(o 

^mM<Dit^m (I) :i3 J: (I' ) (D^\z^mti:M^i:^, sk^^^(Dn 

mx\ '^tz.nm^(DTmmwmi:m^^t>^x.Bi^ l< ftMPis:.-^T*^ffi t#§„ 

-yxny^^y—jU {.-fV^-jV) \ GPIIb/IIIal^^^ ] 

56 



wo 02/059077 PCT/JP02/00532 

-fk-a-tJ (I) t-fcmt^m il' ) itXl 0. 2-5 0mg/d a y. 

$f*U<{ll. 5-3 Omg/d a y =l:l-f:lH](^^MtT^-^-r^(^;(>SM^U\ 
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(I) ^fcmh-^!^ (I' ) (D^^^mi^^Hx^w^m^MA-vhMmzimm^ 
&^Ti^s :^m<Dit^^ (I) ioxmt^ii^ (I' ) (Dmmm^^Tf^-rmmwm 

1) mitmy^Kse (vldd -igtbsy^Kge (ldd ©pm 

l^l>i^^jfiL?t^KB r T'l. O 6 3 g/m 1 (-itllI^Sm.^i^'L-«^i|^'f^(S 
W41-Ti, 40, OOOrpm, IShrs, 4^ B e c kma n m o d 
e] L8-5 5) {Cj;«J#±-t-§jii^ (VLDL-LDL. Jtm< 1 . 0 6 3 g 
/ml) ^^4?), 0. 15M NaCl-lOmM Tri s -HC 1 , pH7. 
4 (TBS) lC^LT@*ff*ffV\ :7-fyl^^--e||^Mig^v 4'CT-^#tfc„ 

2) BOD I PY-CE'v^i5'nacN';Uv?3;/ (BOB I PY-CE-ME) (D 



eggPC (;sJs;^>'Tf-^;^/V=y>') (5ng) . hV^U^y (2mg) t^B 
ODIPY-CE (0. 6mg) (Di^^ u v2:^jUJ^mmt:m^mm^s ^^0:^^^ 

Tvmm^mn. i>> ^ e>:jiiii5^^T-c^^<iri^* tfc^ - mmi^s t h hd l ( i,.- 

0 6 3<d<l.,.21) XV^^^uoTis/l'J^-^^y^ju (2; i:, v/v) 

6M^m^WTBSMj^U TBSt2:^LT@;^L-C#fcapo HDL^ 
(7. 5m 1 ) Sr;!jflK^ y-/yi5' (BRANSON SON I F I RE. GEL 
L DISRUPTOR 2 0 0, iJ^^T/ue, 5ani nX4) ^m^BOB I P 
Y-CE-ME^^^LfCo M't^'^m (CENTRIPREP 10) y ^ 

3 ) MS^MJt^ 




(2 0%DMSOM^) 5fiU TBS 7 5 nU accep to 
ry^KSe (VLDL-LDL) 2 0 m 1 *5 J:.t>^gP:J3^||M t h C E T P 2 5 //I 
^JS^U 3 7°CT3 0^^Ki^m^. BODIPY-CE-ME2 5 ^ 1 t:M^ 
(±UVlbO II 1) . fei^SJE&^TOLTt. 3 7°C. 3 0i>^1^Jf&^, Ex. 
4 9 0 nm/Em. 5 3 0 nmT'^^M^^PJ^Dfco CETPpl^Sf^ (|J1# 
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10 




% inhibition =l1""~7En TTn ^ 1^ '00 

^•"^test 30 """control 0 

4) 5 o%t b«-^^ia^^ 

^Wt^^. (2 0%DMSO;^^^) 5 jii U t h«7 5 1 > accept 
5 o^y/}^°^e (VLDL-LDL) 2 0 1 *5cJ;D^giS^flMt h C E T P 2 5 
M 1 ^^i-a-U 3 7X:X'3 O^m^mM.. bod I P Y-CE-ME 2 5 /^ 1 
X. (^^-C'l 5 0 ;i 1 ) . mvk^lt^^m^ l-fco ZTC, 6 O^fHm/S^. Ex. 
4 9 0 nm/Em. 5 3 0 n mtfm^t^^iEl^aa^t tfCo CETPPlWf&t^ (Pl« 

% inhibition = 1 1- °\ JX 100 

"test 60 ""control 0' 
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1 



=1 U /^^^x/v^3^MePl*?&tt 
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5^2 0 0 (200MHz) ^ 6 m%:ppmXm LfCo m-hmm\^:tSV^X7r^ Ltc^ 
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5 -/l^yY. t : MJyViyh, q :i!^T;VTyh, br:iIiSJ£V\ J: ^^T^U ^-^^ 
Ife, dd : ^':f}V^-f^y h> m : -r/Vf-^Vy Hz : CDCI3 : u u-^ 

;VJ>,. DMSO-de : fiv'^ K> CD3OD : fi^ iJ'/ — /K % : S*%o 

N- [2- (4-7/^;tP7;3i^/v) -2-b Kn=3fV-l- [ [4- ( 7/i':tn 

1) N- [2- (4-7;^;^P7ai=/^) -2-;t=3ry^^/V] K 
a-7'P^-4-7/V;^ar-fe h 73^/^3 0. Og (0 1 3 8^/1^) <^N, N- . 

v^p<^/W1^/^AT 5:. K2 0 Om 1 mm^vK^TT ^yi\:-r V U A 8 . , 9 9 g (0 . 

L^T^^i^ bfCo a^^^T^i^/^/V-S 0 Om UC^^^U 10%Pd/G(5 

0%-^7K) 3. Ogi^4^^i2. 7ml (0. 1 5 2^;w) ^;t)nx.fc:^> tK^^ 

b y [>-M 0. 3 g (0. 15 2^/1/) . i^Tfcl^^i 4 Om K =^^7 0ml 
21 g (8 1%) ^iig^ LX#fCo 

^H-NMR (CDCI3, 200MHz) S 4.79 (2H, dd/ J = 0.6 Hz, 4.4 Hz), 6.73 (IH, br 
26 s), 7.14-7.30 (2H, m), 7.97-8.10 (2H, m), 8.35 (IH, s). 

2) 2- (4-7/v;^.D.73ic::/u) - 2 -::*-'¥y- 1 - [ [4- ( hj) 7 /U;^ P f^/t') 

6 0 %im\t'r Y y !>i»c^»^-^7 :7 ^ 0. 55g (0. 0138 ^;V) 

(35N, N-v^^^yWJj^/l^i^T^ Kl Gml^^S^CN- [2-. (4-7/l^;tP7 3::^/l/) 
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-2-ir-^lfaL^)V\ i^}VKT% Kl. 66g (9.17 ^ JJ^/W) ■ki^i^f'^nTL 

0ml (0. 0 1 ^ipi:^ig.-e2B#r^it#u/co mM-^^n=^^ 

= 1/2-1/1) -C^MU S6^^1. 6 5g (5 3%) S:||fBitT#fco 
mp TS-Slt;; 'H-NMR (CDClj, 200MHz) 6 3.13 (IH, dd, J = 5. 4 Hz, 13.8 Hz), 
3.38 (IH, dd, J = 6.6 Hz, 14.0 Hz), 5.87-5.96 (IH, in), 6.52 (IH, br d, J 
= 7. 8 Hz) , 7. 07-7. 25 (4H, m) , 7. 48 (2H, d, J = 8. 0 Hz) , 7. 93-8. 04 (2H, m) , 
10 8.25 (IH, s); IR (KBr) 3295, 1680, 1661 cra"^; Anal. Calcd for C„Hi3F4N02: C, 
60.18; H, 3.86; N, 4.13. Found: C, 59.99; H, 3.87; N, 4.05 

• 3) • 2- {A.-yjv:^uyz^^)if) -2-i!r^y-\- [ [4- ( MJ 7/i-;^P^f-/P) 

.2- {A.-y jVirn.y 3^^}V) -.2-:^^y-l - [ [4- ( MJ 7/k;^P^^/V) y. 
15 ai^/l^] pt^yw] ^^/WtJa/I^AT^ Kl 3. 8 7g (4 0. 9 $ y ^71/) ©7<^y 
-/U 10 0ml SlSiCliit^ 3. 8ml (45. O^JJ ^JU) ^jJWx.-, 2 Bt^^jfjD^ 

• mm Lfco Eit^m^Wi&rmm lx. m^^^mm=^'^ji-vm^ lt,- @ i s. 

6 3 g (96%) ^'^^s b LT#fc„ 

'H-NMR (DMSO-dg, 200MHz) 6 3.17-3.29 (2H, ra), 5.48 (IH, t, J = 6.6 Hz), 
20 7.27-7,44 (4H, m), 7.59 (2H, d, J =8.0 Hz), 8.04-8.15 (2H. m), 8.38 (2H, 
br s). 

• 4) N- [2- (4-:7/k:tn:7a:^/V') -2-;^=¥y-l- [ [4- ( h y 

l--ty V=^B.O. 49g (2. 8 4^y^/V) ON, N-v^/^/l^/jN/l'i^T^ K 
25 10ml ^^SJC 1 -^^/W 3 - ( 3 -v^;-? ^ y 7"t3 fcT/W-) ;(77k;i?i;^ ^ K • :^ 

^1^0 . 74g (3. 87^y ^;v) t 1 - 1 Kn ^rV^i/y^ h y Ti/— ;W7KfP#) 
0. 5 9g (3. 8 7^y^7U') ^M^b':i^mm¥\^fzM. 2- {A-y)V:^ny ^ 

-2-;^^y-l- [ [4- {V])yMx2 ycc::^/^] /.^jV'] zsu^jV 

r%l^'WkM.O. 9g (2. 58^y^;^) ill, S-v'Tif tf^X^ p [5. 4. 
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o:^ -7-^'^T±yo. 42ml (2. 8 4 ^ y ^^v) ^M^smf^uwi^tc, E 

>- (i^^a:^yW/-.:3ri^-y=l/4) lil J: 0 t T ^ g6tl^0. 9 2g (7 7%) 

mp 163-164'C; 'H-NMR (CDClj, 200MHz) 8 3.19 (IH, dd, J = 6. 2 Hz, 13.8 Hz), 
3.55 (IH, dd, J = 6. 2 Hz, 14.0 Hz), 6.16 (IH, dd, J = 6. 2 Hz, 13.8 Hz), 6.88 
(IH, d, J = 8.0 Hz), 7.15-7.30 (4H, m), 7.39-7.59 (6H, m), 7.83-7.97 (2H, 
m) , 8. 04-8. 16 (3H, m) ; IR (Iffir) 3289, 1686, 1640 cm''; Anal, Calcd for CgjHigFiNOj* 
10 O.2H2O: C, 69.14; H. 4.17; N, 2.99. Found: C, 69.27; H, 4.07; N, 2.85. 

5) N- [2- i4-yji^:t^ya:.=-M -2-t Ka=¥^^-1- C [4- ( b ]} V )Vir 

N- [2- i4-y/u:^ny::^=^M -2-;^^y-l- [ [4- ( M; 

7 7« f-yu] ^5^>'^] - 1 ^i-y ^ ^i^;^/^4f ^f- ^Ksoomgd. 08 

15 ^V'eM (D:^^ /—^\^5ml^m\^7^^it^^M-^h]) ^-^2 Omg (0. 5 3 

^rf->'=l/2) tCj;i9i»MbTi6<]#f4 8 Omg (96%. (IRS, 2SR) 

20 P^/ (IRS, 2RS)fls=l/3) ^^intLXWcc 

mp 159-181t:; 'H-NMR (CDClj, 200MHz) d 2.86 (lHXl/4, dd, J =11.0 Hz, 14.6 
Hz), 3.07 (1HX3/4, dd, J = 4. 8 Hz, 15.0 Hz), 3.19 (IH, d, J = 7.8 Hz), 3.27 
(1HX3/4, d, J = 4. 6 Hz), 3.37 (lHXl/4, d, J = 3. 6 Hz), 4.61 (1HX3/4, ddd, 
J = 3.4 Hz, 7.6 Hz, 16.8 Hz), 4.73-4.86 (lHXl/4, m), 4.89 (1HX3/4, t, J 

25 =7.8 Hz), 5.08 (lHXl/4, t, J = 3.6 Hz), 5.98 (lHXl/4, d, J = 8. 4 Hz), 
6.20 (lHX/4, d, J = 9.2 Hz), 6.99-7.14 (2H, m), 7,16-7.55 (9H, m), 7.60 
■(2H, d, J = 8.4 Hz), 7.83 (2H, t , J = 8, 8 Hz) ; IR (KBr) 3384, 3304, 1645 
cm"'; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00. Found: C. 69.21; 
H, 4.58; N, 3.03. 
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N- (2- (4-7yV:;^o7 3:-/W) -2-fc Kn^Srv^-l- ( (4- ( MJ 7/V';^-p ^ ^ 

1) 1- (4-77l^:e-P7^::^yW) -l-;^^y-3- (4- ( MJ 7/1^;^p ^ ^/^) 

-2-7°ofcV^T^:/iliEii (6 0 Omg, 1, 73$y*/l^) i:4-^ 
f-/U-l-:f7^^:/;^7/U/}?i/i^ (3 5 4mg, 1. 9 0 5: y ^/W) ON, N-v'^ 
f•/^/^^y^i^T $ K ( 1 0 m 1 ) l -ccf^/P- 3 - ( 3 -v'^ ^/i^T ^ / ^ p If 

;^7/W;i?v^-^ ^ K • (496mg, 2, 5 9^]) ^/I^) i 1 -t Kp ^i^- 1 H 

-^^^y h y T>^— (3 9 6mg, 2. 5 9 ^ ^/W) tl, S -Z^^T f \f ^ a 
[5. 4. 02 -7-^yy'±l^ {0. 2 8ml, 1. 90^1J^/^) ^APx.T||-^ 
mWLtZo S«(-l^^iili?7j<M.(l 0ml) (10 0ml) ^;!)Px.. 
m=^f-/l^ (5 Om 1 X 2) T^ttttl Lfco ttffi?^^ 1^^7i<^^b-^ h ]) ^M.:^mm^ 

mm=^'f-/^-^^-fy:A^hW^^^tX, N- (2- i4-y/u:tuy^z=.ju) ~2- 

■:t^y-l- ( (4-.( h.y 7/W;^P7«^/l-) 7^::^7^) 7<^/W) jt^^/U) -4-yf- 
1 ^ K ( 6 6 5 m g , 8 0%) ^#fco 

mp Hg-isox: 

IRv max^cm'^: 1693, 1634, 1539, 1510. 

Anal. Calcd for CJi^^Fim^: C, 70.14; H, 4.41; N, 2.92 

Found: C, 70.09; H, 4.42; N, 2.91. . 

'H-NMR (CDCgS: 2.71 (3H, s), 3.19 (IH, dd, J= 14.0, 6.2 Hz), 3.55 (IH, 
d, J = 14.0, 6.2 Hz), 6.16 (IH, q, J .= 7.0 Hz), 6.83 (IH, d, J = 7.4 Hz), 
7. 14-7. 32 (5H, m) , 7. 36-7. 64 (5H, m) , 7. 98-8. 18 (4H, ra) . 

2) N- (2- (4-7/^;^P7cn^;u) -2-7^^y~l- ( (4- { }- ]) y/U^ tx ?t 

ya^=.)V) pt^/l^) JCf^/V) ^wtiJVi^^'^^ K (4 

0 Omg, 0. .8 3 $ y^/U) (Oy^^ J-)V (3 0ml ) '^m^M.Wlr^ ^ ^ (I 
I) (2 1 Omg, 1. 6 7 5:y^/^) ^j]P^, ^^T' 3 O^lgJ^UfCo 
7K^^T^ 7K*'fbJf:^'^"^-hy !>A (6 3mg, 1. 6 7^y^/l^) ^Aq;t, 1^^ 
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m bfCo SJi&^S^ 1 ^Mmk (30ml) mB^t^^ ( 5 O m l X 2 ) 

5 U-^m^X^m^LX. ^m\\:-^m ( (IRS, 2SR) I^: (IRS, 2RS) fls 
= 1:2, 3 2 9 m g , 82%) ^#fCo 
IRv max™''cm"': 1634, 1510, 1125. 

Anal. Calcd for C28H23F4NO2: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.56; H, 4.75; N, 2.80. 
10 ^H-NMR (CDCI3) 6 : 2.66 (3H, s), 2.70-3.10 (IH, m), 3.44 (2/3H, d, J = 4. 8 
, Hz), 3.53 (1/3H, d, J = 3.6 Hz), 4.50-4.68 (2/3H, m), 4.70-4.90 (IH, ra), 
5. 04-5; 10 (1/3H, m), 5.95 (1/3H, d, J = 8. 8 Hz), 6. 19 (2/3H, d, J = 8. 8 Hz), 
6.96-7.70 (13H, m), 7.96 (IH, d, J = 8.4 Hz). 
^JSf!l3 

15 N- [2- {A-y;v:^ny au=.;v) -2-\iYx2-^-y-l- [ [4- (>y>'y^;tn^^ 



1) N- [2- {^-y?v:^viyau^jv) l [4- ( hU 
ys^^ju] ^^jV] 3^5=-/^] -A-y zc^;vf^^\^T ^ Vi-y^i^y^Ji^-^^ 

20 f - ^ K . 

mMmi(04) tmmi^'LXs ^^mi. oig (77%) ^'^^tLxnt.c 

mp 133-135^; ^H-NMR (CDCI3, 200MHz) 5 1.87-2.02 (2H, m), 2.18-2.26 ,(2H, 
ra), 2.62 (2H, t, J = 7.4 Hz), 3.08 (IH, dd, J = 5. 2 Hz, 14.0 Hz), 3.33 (IH, 
dd, J = 6. 6 Hz, 13. 8 Hz), 5.78-5.88 (IH, m), 6.26 (IH, d, J = 7. 6 Hz), 7,05-7.33 
25 (9H, m), 7.45 (2H, d, J = 8. 2 Hz), 7.92-8.03 (2H, m) ; IR (KBr) 3281, 1645 
cm'^; Anal. Calcd for CjeHgaF^NOj: C, 68.26; H, 5.07; N, 3.06. Found: C, 68.07; 
H, 4.79; N, 3.10. 

2) N- [2- (A-y/i'^toyaLZ^/u) -2-tKn^i/-l- [ l4- {]> ]} y;\^:t 
u^^jv) ys,=^/u2 T^f^/v] ^^^f-zW] -4-y 3uci/uy^f-/u7 ^ ^-fy^^^vttjv 
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mmmi<D5) trnm^^LXs i6^t/i4 4mg (29%, urs, 2sr) 

(IRS, 2RS) #:=4/l) ^^^.irLT#fc„ 
mp HS-lSlt); ^H-NMR (CDCI3, 200MHz) 8 1.70-1.90 (2H, m), 2.00-2.14 (2H, 
m) , 2. 51 (2H, t, J = 7. 4 Hz) , 2. 70-2. 94 (2H, m) , 3. 44 (IH, d, J = 3. 6 Hz) , 
4.30-4.56 (IH, m), 4.92-5.00 (IH, m), 5.38 (IH, d, J = 7.0 Hz), 7.00-7.60 
(13H, m); IR (KBr) 1645 cm"'; Anal, Calcd for C26H25F4NO2: C, 67.96; H, 5.48; 
N, 3.05. Found: C, 67.85; H, 5.61; N, 3.04. 
MMM 4 

N- (2- (4-y;U:tuyz^=^;U) -2-t Kndf-v.-i- ( (4- { h ]) y /]^:^ u ^ 

/u) ys.=-;v) :^=f-)V) :x.=f-;v) t4- (2-^;^73i=/u) |gi?T^-K 

1) 1- (4-7/v;tci:7ai^/u) -i-;i-^y-3- (4- ( h U 7 /W;^- n ^ 5^/u) 

yaL::^;V) -2^-fx2\f;VTXy&kU {6 0 Om%, 1. TS^y^/V) <!;4-(2-. 
-^X2y^=^;V)mk{Z2Zm%, 1. 20^d^jV) <75N, N-^:^ ^ ^jVyt^;VJ>. 
r ^ K ( 1 0 m 1 ) 1 -^^/W 3 - ( 3 -v>7« ^ y 7" o tVW ;(7yU7}?v> 

^ K • 1^^4^ (4 9 6mg, 2; 5 9^i;*/W i: 1 -fc. Kn =3f xX- 1 H-^>'y* 
hU Ti/— (3 9 6mg, 2. 5 9 ^ y ^/U) il, 8-^;^Z1ffv'i}'n [5. 

4. 01 -i-^yy'^y {0. 28ini, 1. 9 0 5; y */u) ^:Sn;i-cll-^m#L 
tLo R)t-W.\^ 1 (10ml) iTK (100ml) t^JPx.^ g^^^^ 

(5 om 1 X 2) -etttiiLfco ^)m.^ 1 m.'^imit-r y y !>A7X^?(^^Bj;t/^ 

f-:/;0^f>^IS^$-&T^ N- (2- {A-yjV:tuy3L=^;V) -2-:t^y-l- ( (4- 
(b y 7/k;rci7{f-/l^)- 73^::^/^) ^ ^/W) J^f^/W) -4- ( 2-'^;^73r::^/W) ^ 
^T^K (4 4 5mg, 5 6%) lr#fc:o 
mp 123-124'C 

IRv max'^^cm"*: 3275, 1651, 1597, 1508, 1325, 1232, 1159, 1124, 
Anal. Calcd for C24H21F4NO2S : C, 62.19; H, 4,57; N, 3,02 
Found: C, 62.02; H, 4.69; N, 3.28. 

^H-NMR (CDCl3)5: 1.94-2.10 (2H, m), 2.26 (2H, t, J = 7.4 Hz), 2.84 (2H, t, 
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J = 7. 4 . Hz), 3.08 (IH, dd. J = 14.0, 5.2 Hz), 3.33 (IH. d, J = 14.0, 5.2 
Hz), 5.84 (IH, q, J =6.4 Hz), 6.28 (IH, d, J = 7.4 Hz), 6.74-6.80 (iH, m), 
6.86-6.96 (IH, m), 7.04-7.24 (5H, m), 7.46 (2H, d, J = 8.0 Hz), 7.92-8.06 
(2H, m). 

2) N- (2- (4~y/^^nya^:^^l^) -2-ir^y~\- ( (4- (MJ^/l/^PT^ 

'f-jv) 7cr.=/u) ^f-/p) -4" {2-=f-ty ^=-M ^ K (3 0 0 

mg, 0. 6 5^y*;w) <^>7^i?y-/l' (30ml) (I I) 

(lesmg, 1. so^ v^M ^M^. ^mx-zoj;^mW\^t.o K)^MK^il^ 

imit^t^Mi-V))t?-l>^ (49mg, 1. SO^U^/V-) ^^Bx.s \nfW.W 
tfc, miM^ 1 ^"^^ (30ml) ^^a^^/V ( 5 0 m 1 X 2 ) T'fl& 

^ET^55fci^bT. ( (IRS, 2SR) .(IRS, 2RS) f^^=l: 

1, 2 0 4mg, 6 8%) Sr#feo 

IR v max^'cm"^: 1645, 1510, 1225, 1165, 1125. 

Anal. Calcd for Cg^HjsF^NOijS : C, 61.92; H, 4.98; N, 3.01 

Found: C, 61.94; H, 4.98; N, , 2. 94. 

^H-NMR (CDC^S: 1. 70-1.96 (2H, m), 2.00-2.16 (2H, m), 2.60-3.00 (3H, m), 
3.43 (1/2H, d, J = 5.2 Hz), 3.51 (1/2H, d, J = 3.6 Hz), 4.14-4.32 (1/2H. 
ra), 4.36-4.52 (1/2H, fn), 4.68-4. 80 (1/2H. m), 4.90-4.98 (1/2H, m), 5. 44 (1/2H, 
d, J = 8.4 Hz), 5.66 (1/2H, d, J = 8. 4 Hz), 6.62-6.72 (IH, m), 6.88-7.60 
. (lOH, in). 
^ Wj 5 

N- [2- (4-7/l^;^-o7*^^^) -2-t: Kp=¥-v^-1- [ C4- ( h!) 7 o 7< 9^ 
1) N- [2- (4-7/1^^0:731=1/1^) -2-:t^y-l- [ [4- {YJ)yjvir^:^ 
%%m\<0^) hnWi^\^X. g6^ti0. 84 g (7 1%) ^^^i:L-C#fc, 
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rap 158-159°C; 'H-NMR (CDCls, 200MHz) 6 1.64-1.93 (8H, m), 2.47-2.64 (IH, 
m), 3.08 (IH, dd, J = 5.6H2, 13.6 Hz), 3.35 (IH, dd, J = 6. 6 Hz, 13.8 Hz), 
5.78-5.88 (IH, m), 6.30 (IH, br d, J = 7. 2 Hz), 7.09 (2H, d, J = 8.0 Hz), 
7.12-7.23 (2H, m), 7.47 (2H, d, J = 8. 0 Hz), 7.94-8.02 (2H, m) ; IR (KBr) 
5 3274, 1684, 1644 cm''; Anal. Calcd for C22H21F4NO2: C, 64. 86; H, 5.20: N, 3.44. 
Found: C, 64.77; H, 5.13; N, 3.36. 
• 2) N- [2- (4-:7/U;^n:7ji::^/V) -2-t: Kp^v--!- [ [4- (by 7/1^;^ 

MMMKOb) tmm^LX^ g6^!^4 3 3nig (8 6%, (IRS, 2SR) 

10 (IRS, 2RS) i^=3/4) ^'^^tLXmCo 

rap 139-155°C; 'H-NMR . (CDCI3, 200MHz) 8 1.40-1.80 (8H, m), 2.36 (IH, br s), 

2.71-3.07 (2H, m), 3.73-3.78 (IH, ra), 4.12 (1HX4/7, ddd, , J = 3. 6 Hz, 8.0 
■ Hz, 15.4 Hz), 4.33-4.47. (1HX3/7, m), 4.75 (1HX4/7, t, J = 7. 2 Hz), 4.95 

(1HX3/7, t, J = 6.6 Hz), 5.40 (1HX3/7, br d, J = 8. 4 Hz), 5.62 (IH, br- 
15 d, J = 8. 0 Hz) , 6. 94-7. 14 (2H, m) , 7. 17-7. 30 (2H, m) , 7. 32-7. 42 (2H, m) , 

7.47-7.60 (2H, m) ; IR (KBr) 3312, 1651 cm"*; Anal. Calcd for C22H23F4NO2; C, . 

64.54; H, 5.66; N, .3.42. Found: C, 64.58; H, 5.89; N, 3.67.. 



4-:7/^;^a-N- [2- { 4 -y ^1^:^x2-7 -2-t F^^v'-l- [ [4- OH 

1) 4-7/W;tP-N- KA-y }Vy!rxiy a^:=.)V) -2-;^^y-l- [ [4- (h 
y :7yU;^D^^7H yz^^)V\ ^>X7 5 K 

•mm\<n>4) i|^#{CLT, S^t»l. 16g (9 3%) ^^^i:UT#fCo 
rap 171-172t:; 'H-NMR (CDCI3, 200MHz) 6 3.22 (IH, dd, J = 5. 0 Hz, 13.8 Hz), 
25 3.49 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 6.00 (IH, m), 6.97-7.28 (7H, ra), 7.46 
(2H, d, J = 8.0 Hz), 7.74-7.85 (2H, m), 7.97-8.09 (2H, m) ; IR (KBr) 3316, 
1698, 1638 cm-'; Anal. Calcd for C23H16F5NO2: C, 63.74; H, 3.72; N, 3.23. Found: 
C, 63.57; H, 3.87; N, 3.23. 

2) 4-7/V:tP-N- [2- {A-y JVirny a:.^}V) -2-t Fn=¥v^-1- [ [4- 
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( h y yivirxx / ^jv) :su^)V\ -<yXT ^ K 

hWm^X^X, i^tl4 2 3mg (94%^ (IRS, 2 S.R) 




flc/ (IRS,- 2RS) f$:=3/7) 'k'^inh'^X'm-^, 

mp 155-179^; ^H-NMR (CDClj, 200MHz) 6 2.90-2.97 (2HX 1/3, m), 3.14 (2HX 
2/3, d, J = 7.6 Hz). 3.22 (1HX2/3, d, J = 4.2 Hz), 3.48 (lHXl/3, d, J = 

3.8 Hz), 4.42 (1HX2/3, ddd, J = 3. 4 Hz,. 7. 2 Hz, 15.8 Hz), 4.51-4.68 (IH 
Xl/3, m), 4.83 (1HX2/3, t, J = 3.9 Hz), 5.08 (lHXl/3, t, J = 3.1 Hz), 

6.09 (lHXl/3, br d, J = 8.4 Hz). 6. 34 (1HX2/3, br d. J = 8,4 Hz), 6. 93-7. 13 
(4H. m), 7.20-7.32 <2H, m), 7.37-7.62 (6H. m) ; IR (KBr) 3301, 1636 cm-*; Anal. 
Calcd for CmH^sFsNO^: C, 63.45; H, 4.17; N. 3. 22. Found: C. 63. 34; H, 4.36; 
N, 3.24. 

. N-[2- (4-7;v:tP7 3i^7W) -2-1: Kp^v^-I" C [4- ( h y ^y^;^-^ ^ ^ 

1) N- [2- ( 4 -:7/i'^P 7:^-/1-) -2-:r^y-i- [ [4- (M;7/W;ro7< 

mm 1 <^ 4 ) h W^iZ. UT. i 1 . 1 1 g (87%) -k'^^ t Ln:#/Co 

mp 144°C; ^H-NMR (CDCI3, 200MHz) 8 3.21 (IH, dd, J = 4. 8. Hz, 14.0 Hz), 3.48 
(IH. dd, J = 6.6 Hz, 13.6 Hz), 3.86 (3H, s). 6.01 (IH, ddd. J = 4.6 Hz, 4.8 
Hz, 6.6 Hz), 6.90-7.02 (3H, m), 7.08 (2H, d, J = 8.2 Hz), 7.12-7.25 (2H, 
m), 7. 45 (2H, d, J = 8. 0 Hz) , 7. 71-7. 79 (2H, m), 7.97-8.08 (2H,:m); IR (KBr) 
3279,1694. 1651 cm"*: AnaL Calcd for C2A9F4NO3: C. 64.72; H. 4.30; N, 3.14. 
Found: C, 64.53; H, 4.27; N, 3.25. 

2) N- [2- (4-7;k;^o7:n^7W) -2-t: Knarv-i- [ [4- ihV7/\^:t 

J^^;^] -4-p< h=3{^i^-<i/XT ^ K 

mmi(05) tmmicLx. mmo. 48g 06%. (irs, 2sr) 

^/ (IRS. 2RS) ^=3/2) t:^^^tLXmCo 

rap 174-176^:; 'H-NMR (CDCI3, 200MHz) 8 2.90-2.98 (2HX3/5, m), 3.12 (2HX 
2/5, d, J = 7.4 Hz). 3.76 (1HX2/5, d, J = 4.8 Hz), 3.82 (3H, s), 3.99 (IH 
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X3/5, d, J = 3.6 Hz), 4.28-4.46 (1HX2/5, m), 4.49-4.66 (1HX3/5, m), 4.81 
(1HX2/5, t, J = 8.2 Hz), 5.06 (1HX3/5, t, J = 3.0 Hz), 6.08 (1HX3/5, d, 
J = 8, 2 Hz) , 6. 32 (IH X 2/5, d, J = 8. 6 Hz) , 6. 82-7. 13 (4H, m) , 7. 20-7. 32 
(2H, m), 7, 34-7. 59 (6H, m) ; IR (KBr) 3341, 1609 cm-^; Anal. Calcd for C24H2iF4N03: 
5 C, 64.43; H, 4.73; N, 3.13. Found: C, 64.49; H, 4.74; N, 3.02. 

N- [2- (4-77l^;^-D7 3i=/W) -2-fc Kndrv'-i- [ [4- ( h V y/l^^u/^ 

1) N- [2- (4-7/V:tc37:jir^/V) -2-;d-^y-l- [ [4- (hy7/v;a-n;^ 

mmrnKDA) tmm^Lx, n&o^o. 90 § (8 3%) ^^^^tLxntco 

mp 169-170°C; ^H-NMR (CXI3, 200MHz) 6 1. 51-1. 52 (5H, m), 1.62-1.88 (5H, 
m) , 2. 04-2. 20 (IH, ra) , 3. 08 (IH, dd, J = 4. 8 Hz, 14. 0 Hz) , 3. 35 (IH, dd, 
J = 6.2 Hz, 13.8 Hz), 5.76-5.88 (IH, ra), 6.30 (IH, d, J = 7. 6 Hz), 7. 07 (2H, 
16 d, J = 8. 2 Hz), 7.17 (2H, t, J = 17. 2 Hz), 7.47 (2H, d, J = 8. 0 Hz), 7.93-8.04 
(2H, ra); IR (KBr) 3274, 1686. 1640 cm''; Anal. Calcd for C23H23F4NO2: C, 65.55; 
H, 5.50; N, 3.32. .Found: C, 65. 52; H, 5. 48; N, 3.44, 

2) N- [2- (4-:7./l/;^n:7.:t^/lx) -2-t KP^i/-l- [ [4- (hV^^U:^ 

r 

20 . mMMl(D5) tn^i^iLX^ g6t}i^4 8 0mg (96%, (iRS, 2SR) 
i^y (IRS, 2RS) ^=1/1) lf|^^i:LT#fCo 

rap lei-HB^C; ^H-NMR (CDCI3, 200MHz) 6 1.08-1.34 (5H, m), 1.48-1.80 (5H,. 
m), 1.92 (IH, br s), 2.77 (0. 5H, dd, J = 9.8 Hz, 14.6 Hz), 2.90 (0. 5H, dd, 
J = 5.4 Hz, 14.6 Hz), 3.06 (IH, d, J = 7. 8 Hz), 3.76 (0. 5H, d, J = 2.0 Hz), 
25 3.79 (0.5H, s), 4.11 (0. 5H, ddd, 3. 8 Hz, 7. 8 Hz, 15.8 Hz), 4.33-4.50 (O. 5H, 
m). 4.76 (0.5H, t, J = 9.0 Hz), 4.94 (0. 5H, t, J = 7.0 Hz), 5.38 (0.5H, d, 
J = 8.2 Hz), 5.61 (0.5H, d, J = 8.4 Hz), 6.95-7.12 (2H, m), 7.18-7.29 (2H, 
m), 7.32-7.41 (2H, ra), 7.54 (2H, t, J = 18.0 Hz); IR (KBr) 3384, 3304, 1645 
cm~^; Anal. Galcd for CjaH^F^NOj: C, 65.24; H, 5.95; N, 3.31. Found: C, 64.99; 
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H, 5.97; N, 3. 25. 

5 1) 4-:^PP-N- [2- (4-7/^;^n73^^/^) -2-;^^y-l- [ [4- (b y 

mmmi(D4) tmm\^Lx. n^mi. 20 g 02%) ^'^^tLxmco 

rap 150-153'C; ^H-NMR (CDCI3, 200MHz) 6 3.22 (IH, dd, J = 4. 8 Hz, 14.0 Hz), 
3.49 (IH, dd, J = 6.2 Hz, 14.0 Hz), 6.00 (IH, ddd, J = 4.8 Hz, 6.6 Hz, 6. 6 . 
10 Hz), 7.02 (IH, br s), 7.07 (2H, d, J = 7. 6 Hz), 7.20 (2H, t, J = 8. 6 Hz), 
7.44 (2H, d, J = 8.4 Hz), 7.46 (2H, d, J = 8. 0 Hz), 7.72 (2H, . d, J = 8. 8 
Hz), 7.97-8.08 (2H, m) ; IR (KBr) 3281, 1686, 1644- cm"'; Anal. Ca led for 
C23Hi6ClF4N02 : C, .61.41; H, 3.59; N, 3.11. Found: C, 61.41; H, 3.80; N, 3.09. 
, 2) 4.-:^'nn-N- [.2- (4-7/W;^n7 3:^M -2-t K-n'^fv'-l- [ [4- 

^»il<^5) tl^at-LT^ .g6^«^4 6 7mg (9 3%. (IRS, 2SR) 
ft:/ (lRS, 2RS).#:= 1/1) ^^B%«b LX#i/to 

mp 170-180'C; ^H-NMR (CPCI3, 200MHz) 6 2.92 (0. 5H, br s), 2.96 (0. 5H, s), 
3, 04 (0. 5H, d, J = 4. 8 Hz) , 3. 15 (IH, d, J = 7. 8 Hz) , 3. 32 (0. 5H, d, J = 

20 3. 8 Hz) , 4. 35-4. 50 (0. 5H, m) , 4. 53-4. 68 (0. 5H, m) , 4. 84 (0. 5H, T, J =? 3. 7 
Hz), 5.08 (0.5H, t, J = 3.8 Hz), 6.08 (0. 5H, br d, J = 7.4 Hz), 6.34 (0. 5H, 
br d, J = 9.2 Hz), 6.94-7.14 (2H, m), 7.21-7.61 (lOH, m) ; IR (KBr) 3310, 
1645 cm'^; Anal. Calcd for CgjHigClF^NOj : C, 61.14; H, 4.02; N, 3.10. Found: 
C, 61. 10; H, 4.22; N, 3. 15. • 

25 1 0 

N- [2- jva^-uy auz:.)V) -2-t Kn=ari/-1- [ [4- f^im 

JV) y auz:.?V\ :^^jV\ :x.^)V\ -2-y :^=^)V^'yXr^^ 

1) N- [2- {4-y)Vylrny aL:=.jv) [ [4- (hy7/w;fD^ 

ffV) 7 ^^/u] -2-y 3^=-?v^l^XT% K 
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mmmi(D4:) tmm\^Lx. @6t)feo. sig (57%) ^i^^ntLxmco 

mp HS-UQ^C; ^H-NMR (CDCl,, 200MHz) 8 2.93 (IH, dd, J = 5. 2 Hz, 13.6 Hz), 
3.06 (IH, dd, J = 6.6 Hz, 14.0 Hz), 5.80 (IH, ddd, J = 5.6 Hz, 6.6 Hz, 9.2 
Hz), 6.19 (IH, d, J = 7.6 Hz), 6.89 (2H, d, J = 8. 4 Hz), 7,11 (2H, t, J = 
8. 4 Hz), 7.27-7.62 (IH, m), 7.87 (2H, dd, J = 5. 0 Hz, 8. 6 Hz) ; IR (KBr) 3281, 
1684 cm"*; Anal. Calcd for CggHziF^NOg: C, 70.87; H, 4.31; N, 2.85. Found: C, 
70.87; H, 4. 30; N, 2.83. 

2) N- [2- U-y;u:t^y si^^/u) -2-k Ko^v^-i- [ [4- {hV^M 
D^f^yw) yjL=.j\^2 ^5^/1^] ^^yi^] -2-y :t^:=./u^yXT ^ K 

MMmi<D5) tmmi^LX^ n^^O. 48 g 05%, (IRS, 2SR) 
i^/ (IRS, 2RS) .#:=2/3) trife^i: tT#fCo 

rap 133-134'C; 'H-NMR (CDCI3, 200MHz) 8 2.25-2,88 (3H, m), 4.22-4.52 (IH, 
• m), 4.54 (1HX3/5, t, J = 4. 4 Hz), 4.64 (1HX2/5, t, J = 3. 8 Hz), 5.39 (IH 
X2/5, d, J = 8.8 Hz), 5.65 (1HX3/5, d, J = 8.2 Hz), 6.92-7.15 (4H, m), 
7.20-7.56 (13H, m) ; IR (KBr) 3335, 1645 cm"'; Anal. Calcd for C^gHasF^NO^: C, 
70.58; H, 4.70; N, 2.84. Found: C, 70.46; H, 4,62; N, 2.93. 
MM\ 11 

. N- [2- (4:-yjU:ttiyaL^/u) -2-tKo^v'-l- [ [4- {V ]) y /virn y^.^ 

1) N- [2- {A:-y ;\^^ny a:.:^jV) -2-:t^y-l- [ [4- (KilT'y^J^-p^ 

4 

^W!ll<^4) tmm\^LX. i6tli^0. 94 g (7 8%) ^'f^^tLXWCo 
mp 130-131°C; 'H-NMR (CDCI3, 200MHz) 8 3.21 (IH, dd, J = 4. 8 Hz, 13.8 Hz), 
3.46 (IH, dd, J = 6. 4 Hz, 13.6 Hz), 5.93-6.04 (IH, m), 6.91 (IH, d, J = 7. 0 
Hz), 7. 05-7. 24 (5H, ra) , 7. 45 (2H, d, J = 8. 2 Hz) , 7. 50-7. 54 (2H, m), 7. 96-8. 06 
(2H, m) ; IR (KBr) 3308, 1694,. 1682 cm-' ; Anal. Calcd for CjiHigF^NOgS : C, 59. 85 ; 
H, 3,59; N, 3. 32. Found: C, 59.83; H, 3.34; N, 3.24. 

2) N- [2- i4-y/U:^uy;i.z=./U) -2-t Kp'^v'-I- [ [4- ih])y/]^^ 
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'Mmi(D5) trnm^i^LX, m^^O. 45 g (8 9%. (IRS, 2SR) 



(IRS, 2RS) W-=2/l) ^^^t^XW^-o 
mp 135-164°C; 'H-NMR (CDCI3, 200MHz) 6 2. 92 (2HX2/3, d, J = 7. 8 Hz) , 3. 10-3. 15 
(IH, m), 3.40 (1HX2/3, d, J = 3.8 Hz), 4.30-4.64 (IH, m), 4.82 (lHXl/3, 
5 t. J = 4.0 Hz), 5.08 (1HX2/3. t, J = 3.3 Hz), 6.00 (1HX2/3. br d. J = 8. 4 
Hz), 6.25 (lHXl/3, br d, J = 8.4 Hz), 6.94-7.14 (3H, ra), 7.21-7.61 (8H, 
m); IR (KBr) 3301, 1636 cm"'; Anal. Calcd for CgiH^F^NOaS : C, 59.57; H, 4.05; 
N, 3.31. Found: C, 59.59; H, 4.15; N, 3.24. 

mmm 12 

10 N- [2- (4-7/^;ra:7^^/^) -2-t }^^xn^^y-l- [ [4- ( h y p< 
• 1) N- [2- (4-7;v;ta7;^^;v) -2-;^^y-l- C [4- (hy7/^:tnp« 

mM\(0 4) ,tlRl#t-LT. g6<Ji^l. 32g (9 5%) i:- L-C#fc„ 

15 mp 172-174'C ; 'H-NMR (CDCI3, 200MHz) 6 3. 23 (IH, dd, J = 4. 8 Hz, 13. 8 Hz) , 
3.51 (IH, dd, J = 6. .2 Hz, 14.0 Hz), 6.01 (IH, ddd, J = 5. 2 Hz, 6. 4 Hz, 7. 0 
Hz), 7.08 (2H, d, J = 8.0 Hz), 7.14 (IH, br s), 7.21 (2H, t, J.= 8.6 Hz), 
. 7.47 (2H, d. J .= 8.0 Hz), 7.73 (2H, d, J = 8.4 Hz), 7.88 .(2H, d, J = 8.4 
Hz), 7.98-8.10 (2H, m) ; IR (KBr) 3303, 1688, 1645 cm"'; Anal. Calcd for 
20 QjAeFTNOg: C, 59.63; H, 3.34; N, 2.90. Found: C, 59.55; H, 3.58; N, 2.89. 
2) N- 11- aL:=.)V) - 2-fc: Kd ^SriX- 1- C C4- 

xxi^^)\A y:^=^)^'\ -4- (h y 77l^;^D^^/l/) ^^XT5 K 

■mmi(05) tmmKl^X. g^i^4 4 4mg (8 8%> (iRS, 2 S R) 
#:/ (IRS, 2RS) #:=l/6) ^IS^b i: UT#fCc 
25 mp 167-169'C; 'H-NMR (CDCI3, 200MHz) 8 2.87 (IH, d, J = 4. 4 Hz), 3.17 (2H, 
d, J = 7.6 Hz), 4.40-4.56 (IH, m), 4.86 (1HX6/7, t, J = 3. 4 Hz), 5.10 (IH 
Xl/7, s). 6.43 (IH, d, J = 8.8 Hz). 6.95-7.14 (2H, m), 7.22-7.32 (2H, m), 
7. 43 (2H, d, J = 8. 2 Hz) , 7. 59 (2H, d, J = 8. 4 Hz) , 7. 67 (4H, s) ; IR (KBr) 
3426, 3335, 1645 cra'^ Anal. Calcd for C^^li^V^mi- C, 59.39; H, 3.74; N, 2.89. 
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Found: C, 59.34; H, 3.961; N, 2.89. 

[2- (4-7/l'<^i3 7*^>'W) -2-t [ [4- ( MJ 7 

y3^=^;v] :^f-;v] a^=f-jv] ^1^X7 

5 1) 4--/^7WN- [2- (4-7/l^;tP73^c:^/l') -2-;t=¥y-l- [ [4- (hy 

mmmi<D4) tmmKLx. i6g (8 6%) ^m^kLxmtzo 

rap 120-12rC; 'H-NMR (CDCI3, 200MHz) 5 0.93 (3H, t, J = 7.1 Hz), 1.26-1.46 
(2H, m) , 1. 53-1. 70 (2H, m) , 2. 67 (2H, t, J = 7. 6 Hz) , 3. 21 (IH, dd, J = 4. 6 
10 Hz, 13.8 Hz), 3.49 (IH, dd, J = 6, 4 Hz, 13. 6 . Hz), 6.02 (IH, ddd, J = 4. 8 
Hz, 6. 4 Hz, 7. 4 Hz) 7. 00-7. 28 (7H, m) , 7. 45 (2H, d, J = 8. 2 Hz) , 7. 69 (2H, 
- d, J = 8. 2 Hz), 7.97-8.08 (2H, m) ; IR (KBr) 3281, 1688, 1636 cm"^; Anal. Calcd 
for C27H25F4NO2: C, 68.78; H, 5.34; N, 2.97. Found: C, 68. 95; H, 5.43^N, 2.96. 
.2) 4-7'^/W-N- [2- (4-7/^;^a7i-/^) -2-t Kd^iz-l- [ [4- 

%Mmi(D^) tnm^\^X. g6^t>9.4 6mg (9 5%, (IRS, 2SR) 
W-/ ilKSi 2RS) #:=4/3) ^i^^i:L-C#fio •. 
mp 138-158'C; 'H-NMR (CDCI3, 200MHz) 5 0.92 (3H, t, J = 7, 1 Hz), 1.24-1.43: 
(2H, m), 1.50-1.67 (2H, m), 2.63 (2H, t, J = 7. 7 Hz), 2.90 (1HX4/7, d, J 

20 =3.4 Hz), 2.94 (1HX4/7, s), 3.13 (2HX3/7, d, J = 4.4 Hz), 3.88 (1HX4/7, 
d, J = 3.8 Hz); 4.37 (1HX3/7, ddd, J = 2. 8 Hz, 7.0 Hz, 15.4 Hz), 4.52-4.67 
(1HX4/7, m), 4.82 (rHX3/7, t, J = 4.2 Hz), 5.06 (1HX4/7, t, J =3. 5 Hz), 
6. 14 (1HX4/7, d, J = 8.2 Hz), 6.37 (1HX3/7, d, J = 8.6 Hz), 6. 91-7. 32 (6H, 
ra), 7. 35-7.59 (6H, m) ; IR (KBr) 3274, 1615 cm''; Anal. Calcd for CayHgrF^NOg: 

25 C, 68.49; H, 5.75; N, 2.96. Found: C, 68.35; H, 5.89; N, 3.04. 

1 4 

N- [2- {A-y ?Virny a:u:^;V) -2-fc KP'^v'- 1" C [4- ( hi; 7 n 7^ ^ 

1) N- [2- {A-y;i^:^uy aL=Ljv) -2-:t^y-l- [ [4- (MJ:7;w;^n^ 
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%m\ 1 © 4 ) i mk\^ LT^ i 1 . 0 3 g (77%) h bT#fCo 

mp 139-141'C: 'H-NMR (CDCI3, 200MHz) 6 3.26 (IH, dd, J = 4. 8 -Hz, 14.0 Hz), 
3.54 (IH, dd, J = 6. 6 Hz, 13.4 Hz), 6.04-6.14 (IH, m), 7.11 (2H, d, J = 8. 2 
5 Hz), 7.17-7.28 (3H, m), 7.46 (2H, d, J = 8.0 Hz), 7.51-7.64 (2H, m), 7.80-7.97 
(4H, m), 8.01-8.11 (2H, m), 8.29 (IH, s) ; IR (KBr) 3293, 1694, 1645 cm-^; 
Anal. Calcd for C27H19F4NO2: C, 69.67; H, 4.11; N, 3.01. Found: C, 69.67; H, 
4. 11; N, 3.01. 

2) N- [2- {A-y }V:^ny -2-t Kn-d^ix-i- [ [4- ( MJ :7;U;^ 

10 n^f-M yzc=.iv\ ^^jV] zr^f-zuj -2-ry^.uy:^/U7^^-i-^\? 

Mmmi(D5) tmm^vx, ^^mo. sog (1.00%. (irs, 2sr) 

(IRS, 2RS) #:=1/1) SrJiig^i LT#fCo 
. mp 148-150*0; ^H-NMR (CDCI3, 200MHz) 5 3.00 (iH,- d, J = 7.8 Hz), 3. 20 (IH, 
. d, J = 7. 8 Hz) , 3. 38-3. 53 . (0. 5H, ra) , 3. 67-3. 77 (0. 5H, m) , 4. 39-4. 55 (0. 5H, 
15 ra), 4.59-4.75 (0. 5H, m), 4.85-4.93 (0. 5H, ra), 5.14 (0. 5H, t, J = 3. 0 Hz), 
. 6.28 (0. 5H, brs), 6.53 (0.5H, br s), 6.94-7,13 (2H, m), 7.26-7.36 (2H, ra), 
7.41-7.65 (7H, m), 7.82-7.89 (3H, m), 8.04 (IHj d, J = 4.4 Hz); IR (KBr) 
3351, 1640 cm"^; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00. Found: 
C, 68. 51; H, 5,02; N, 2.67. 
20 MMM 15... 

N- [2- {A-yMuyaL=:./u) -2-t Kn^v--!- [ [4- {hV 

1) N- [2- {A-y )Virny :j^=^}V) -2-;t^y-l- [ [4- ^) y )\^isrn ;^ 

25 MMMKDA) tmm\^VX. i^i^O. 8 9g (7 8%) t:1^^stLXWCo 
mp 169-170^:; ^H-NMR (CDCI3, 200MHz) 5 1.71 (6H, d, J= 2.6 Hz), 1.81 (6H, 
d, J = 3.0 Hz), 2.04 (3H, br s), 3.08 (IH, dd, J = 5.2 Hz, 13.6 Hz), 3.34 
(IH, dd, J = 6.6 Hz, 14.0 Hz), 5.75-5.85 (IH, ra), 6.49 (IH, br d, J = 7.6 
Hz), 7.07 (IH, d, J =7.8 Hz), 7. U-7. 23 (2H, m), 7.47 (2H, d, J = 8.0 Hz), 
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7.93-8.03 (2H, m) ; IR (KBr) 3347, 1682, 1632 cm"^; Anal. Calcd for C27H27F4NO2: 

C, 68.49; H, 5.75; N, 2.96. Found: C, 68.41; H, 5.70; N, 2.93. 

2) N- [2- (4-7/k^P7ai^/V) -2-fc Ko^afiz-i- [ [4- ( h y 

5 mMmi<05) tmmJi^LX. S^#l4 8 8mg (9 7%. (IRS, 2SR) 
#;/(lRS, 2 R S) 3/2) ^t^;^7T^ ibT#fCo 
/H-NMR (CDCI3, 200MHz) 8 1.55-1.74 (12H, m), 1.97 (3H, br s), 2.63-3,06 (2H, 
m). 4.01 (IH, br t, J = 3. 4 Hz), 4.09 (1HX2/5, ddd, J = 4. 0 Hz, 7.6 Hz, • 
15.6 Hz), 4.33-4.47 (1HX3/5, m), 4.75 (1HX2/5, t, J = 8.8 Hz), 4.91 (IH 
10 X3/5, t, J = 6.6 Hz), 5.48 (1HX3/5, d, J = 7. 6 Hz), 5.76 (1HX2/5, d, J 
= 8. 0 Hz) , 6. 94-7. 13 (2H, m) , 7, 17-7. 28 (2H, m) , 7. 30r7. 40 (2H, m) , 7. 48-7. 59 
(2H, ra); IR (KBr) 3441, 3353, 1634 cm"M Anal. Calcd for C87H29F4N0ij : C, 68. 20; 
. H, 6.15; N, 2.95. Found: C, 67.72; H, 6.31; N, 2.86. 

MMM 16 

15 N- [2- i4-y^l^:tx:ty 3^=^/1^) -2-t Kn=3s^t/-1- [ [4- ( h y 7/^;e-a ^ f- 

■ 1) N- [2- {A-y jvitxiy :^:=.)V) -2.-i!r^V-\- [ [4- {y^)y ?virvi :^ 
=f-)V) y 3L^fV\ :^^}V\ -2, 2-v^^^y^yn t°;^:/T^ K 

%m\\(n>A.) hWm^\^X. BS^tlO. 8 9g (7 8%) ^Itfl^i: LT#fCo 
20 rap 147-150°C; 'H-NMR (CDCI3, 200MHz) h 1.17 (9H, s), 3.08 (IH, dd, J = 5. 2 
Hz, 13.6 Hz), 3.35 (IH, dd, J = 6. 2 Hz, 14. 0 Hz) , 5. 74-5. 84 (IH, m), 6.52 
(IH, br d, J = 6.6 Hz), 7.08 (2H, d, J = 7.6 Hz), 7.12-7.24 (2H, m), 7.47 
(2H, d, J = 8.0 Hz), 7.94-8.04 (2H, m) ; IR (KBr) 3391, 1682, 1634 cm"^; Anal. 
Calcd for C21H21F4NO2: C, 63.79; H, 5.35; N, 3.54. Found: C, 63.72; H, 5.21; 
25 N, 3.48. 

2) N- [2- {A:-y iVir'^y au=:.?V) -2-t Kp:^^^-!- [ [4- (MJ 7/w;t 

D^^/l-) y:s.=.)V\ p<^/^] cn^^/l^] -2, 1-^:^J-}\^yxi\^irVT^Y , 

%m\(0^) hWm^X^X. S6<J#)4 9 8mg (9 9%, (IRS, 2SR) 
^/ (IRS, 2RS) #:=3/2) %^^tbT#fCo 
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mp 97-99°C; 'H-NMR (CDCI3, 200MHz) 6 1.00 (9H, s), 2.69-3.08 (2H, ra), 3.83 
(IH, br s), 4.13 (1HX2/5, ddd, J = 3.6 Hz, 8.0 Hz, 15.8 Hz), 4,34-4.47 (IH 
X3/5, ra), 4.76 (1HX2/5, t, J = 4.0 Hz), 4.92 (1HX3/5, t, J = 3. 2 Hz), 
5.54 (1HX3/5, t, J = 7,0 Hz), 5.83 (1HX2/5, m), 6.95-7.12 (2H, m), 7.17.-7.25 
5 (2H, m), 7.31-7.40 (2H, m), 7.47-7.59 (2H, m) ; IR (KBr) 3333, 1645 cm'^; Anal. 
Calcd for C21H23F4NO2: C, 63.47; H, 5.83; N, 3.52. Found: C, 63.33; H, 5.74; 
N, 3.50. 



N- [2- (4-7/W;^n73:=/^) -2-t Kudrv/-1- [ [4- (h!;7yU:tn^^ 

10 /u) 7 oi^yk] ^ - 2 , 3 , 4- MJ ^ ^jv^y:^r ^ K 

1) N- [2- {A-yMuy 3LZ^;v) -2-:^^y-l- [ [4- {V^)y;V:^u;^ 

* * • 

nwo i(DA) k nm^ UT. i mmo . 4 s g 06%) ^isr^ 1 1 r#fco 

mp 141-143°C; ^H-NMR (CDCI3, 200MHz) 6 2.08 (6H, s), 2. 25 (3H, s), 3.14 (IH, 
15 dd, J = 7, 2 Hz, 14. OHz), 3.36 (IH, dd, J = 6. 2 Hz, 14.0 Hz), 6.07-6.18 (IH, 
m), 6.37 (IH, br d, J = 8.4 Hz), 6.80 (2H, s),. 7.18 (2H, t, J.= 8.4 Hz), 
7.24-7.31 (2H, m), 7. 50 (2H, d, J = 8. 0 Hz),- 8. 01-8. 11 (2H, m) ; IR (KBr) 
3237, 1694, 1634 Gm'*; Anal. Calcd for C26H23F4NO2: C, 68.26; H, 5.07; N, 3.06. 
Found: C, 68.23; H, 5.25; N, 2.91. 
20 2) N- [2- {A-y;V^^y aL=^;V) -2-t Kp^^^-I- [ [4- ( b U ^yl^^t 
P / y 31 =^JV] 7« 'fjV] -2, 3, A-Y)) / 'f-jV^l^:^r ^ F 

%Mm(Ob) tmm^\^X. ge^^^a 2 5ing 02%. (IRS, 2S.R) 
1$:/ (IRS, 2RS) #= 1/1 0) ^T^/l'^T^^i: LT^tfCo 
.'H-NMR (CDCI3, 200MHz) 6 1.86 (6H, s), 2.22 (3H, s), 3.03 (IH, dd, J = 7. 3 
25 Hz, 13. 9 Hz), 3.12 (IH, dd, J = 7. 6 Hz, 13.4 Hz), 3.15-3.28 (IH, ra), 4.58 
(IH, ddd, J = 3.5 Hz, 7.8 Hz, 15.8 Hz), 4.70 (IH, br s), 6.01 (IH, br d, 
J = 9.2 Hz), 6.73 (2H, s), 6.94-7.13 (2H, m), 7.22-7.31 (2H, m), 7.45 (2H, 
d, J = 8.4 Hz), 7.58 (2H, d, J. = 8.0 Hz); IR (KBr) 3268, 1620 cm"'; Anal. 
Calcd for C26H25F4N02: C, 67.96; H, 5.48;. N, 3.05. Found: C, 67.80; H, 5.74; 



i&m 1 7 
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N, 3.04. 
MMm 1 8 

2-7/^;to-N- [2- (4-7/V;tP7 3^^/U') -2-t Kp^->-1- [ [4- ( h ]J 

5 . 1) 2-y jvi>rxx-^-\2- (4-7/u;a-D7a.r^/k) -2-;^^y-i- [ [4- (h 

%'m\\(OA) kWmc\.X. g6*>t»l 3 6mg (9 0%) ^3i$^i LT^fCo 
mp 109-1 lit:; ^H-NMR (CDCI3, 200MHz) 5 3.22 (IH, dd, J = 5. 2 Hz, 13.6 Hz), 
3.46 (IH, dd, J = 6. 2 Hz, 13.4 Hz), 5.98-6.11 (IH, m), 7.09-7.33 (6H, m), 
10 7.43-7.69 (4H, m), 7.97-8.11 (3H, tn) ; IR (KBr) 3439, 1686, 1655 cm"'; Anal. 
Calcd for C, 63.74; H, 3,72; N, 3. 23. . Found: C, 63.56; H, 3.66; 

N, 3.40. 

2) 2-7/V:^n-N- [2- (4-7/^;^n73i^/V) -2-1:: Kndri/-.i- [ [4t 
(^Viy jx^-^M^^^)^) y :^^.!V\ au^;V\ ^:yXrXY 
15 %WM(n>^) hnmc\.X. S6<Ji^3 6 7mg (6 8%, (IRS, 2SR) 
^/ (IRS, 2RS) #:=l/2) ^^fai LT#fCo 

mp 115-117''C; 'H-NMR (CDCI3,. 200MHz) 6 3.00-3.22 (3H, ra), 4.42-4.58 (IH, 
m), 4.82 (IH, m), 6.92-7.60 (12H, m) ; IR (KBr) 3447, 3333, 1644 cm-'; Anal, 
Calcd for CaaHuFgNOj: 63.45; H, 4,17; N, 3.22. Found: C, 63.45; H, 4.22; N, 
20 3, 15. 

4-t e r t-T'^^yWN- [2- {A-y 3:.=:.)V) -2-k Kodrv--!- [ [4 

- (by 7/v;ta^^7^). ys.z:-)V\ ^=}~)V\ ^^Xr^ K 

1) 4-t e r t-^^/U-N- [2- (4-7y^:^P 7ai^/k) -2-:t^y-l- [ [4 
25 - ( h y PT^^/I^) 7j.:=:7U] ^^/W] ^^/V] ^✓'XT^ K 

»Jl©4) ilRl^iCLT, gfitl^l. 06g (7 8%) ^^MttLXntio 
mp 58t;; 'H-NMR (CDCI3, 200MHz) 8 1.34 (9H, s), 3.21 (IH, dd, J = 5.6 Hz, 
14.0 Hz), 3.48 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 6.03 (IH, ddd, J = 4.8 Hz, 
5.6 Hz, 6.6 Hz), 7.04-7.26 (5H, m), 7.41-7.50 (4H. ra), 7.68-7.75 (2H, m), 
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7,97-8.08 (2H, m) ; IR (KBr) 3299, 1694 cm''; Anal. Calcd for C27H2sF4NO2-0. 1H20: 
C, 68.52; H, 5.37;.N, 2.96, Found: C, 68.33; H, 5.22; N, 2.92. 
2) 4-t e r t-'/^yWN- [2- ( 4 - 7 /l^:^ o 7 ^^/U) -2-fc 

5 MMmi(05) tmmz.LX. ^^^O. SOg (97%. (IRS, 2SR) 
#:/ (IRS, 2RS) i^=3/2) ^T^Ji-y 7 t LXWz. 
^H-NMR (CDCI3, 200MHz) 8 1.31 (9H, s), 2.90-2.95 (2HX3/5, m), 3.14 (2HX 
2/5, d, J = 7.4 Hz), 3.64 (1HX2/5, d, J = 3. 4 Hz), 3.83 (1HX3/5, d, J = 
3.4 Hz), 4.37 (2HX2/5, ddd, J = 3.2 Hz, 7.2 Hz, 15.6 Hz), 4.53-4.68 (IH 

10 X3/5, m), 4.83 (1HX2/5, t, J = 4.0 Hz), 5.06 (1HX3/5, t, J = 6.6 Hz), 
6.13 (1HX3/5, d, J = 8. 2 Hz), 6.37 (1HX2/5, d, J =8.4 Hz), 6.92-7.13 (2H, 
m), 7.21-7.32 (2H, m), 7.36-7.59 (8H, m); IR (KBr) 3301, 1620 cm''; Anal. 
■ ■ Calcd for C^yHgjF^NOz'0. 2H20: C, 67.97; H, 5.79; N, 2.94, Found: C, 67.97; H, 
5.80; N, 2.89. 

15 ^MM 2 0. 

N- [2- (4-7/l^:^P7a:^/V') -2-t [ [4- ( h ]) 7/^:^0 7« ^ 

vu) :73i^/i'] p^f^yi-] ct^/i'] -4-7a:c^/v^:/XT5: K 

1) N- [2- {A-y ?\^:i-xiy a:.=./v) -2-:t^y-l- [ [4- ( h 3;.7y^;^-p^ 

20 mmmi(DA) twm^x^x. n^mi. 24 g (8 8%) •^m^^tx.xmtio 

mp 169°C; 'H-NMR (CDCI3, 200MHz) 5 3.24 (IH, dd, J = 4. 6 Hz, 14.0 Hz). 3.52 
(IH, dd, J = 6. 4 Hz, 14.0 Hz), 6.04 (iH, ddd, J = 4. 6 Hz, 5. 2 Hz, 6,4 Hz), 
7.07-7,25 (5H, m), 7.38-7.52 (5H, m), 7.58-7. 72 (4H, m), 7.86 (2H, d, J = 
8.8 Hz), 7.99-8.10 (2H, m); IR (KBr) 3291, 1688, 1645 cm"'; Anal. Calcd for 
25 C29HaF4N02"- C, 70.87; H, 4.31; N, 2.85. Found: C, 70.89; H, 4,23; N, 2.86. 

2) N- [2- {A-yj\^:^nyzc=.ji') -2-t Kp^v^-I- [ [4- ( b y 7/^;^ 

^iiMlOS) i:l^#lCtTs g6^t»0. 4 9g (9 6%^ (IRS, 2SR). 
W-/ (IRS, 2RS) {^=3/2) ^^^tLT#fco 
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mp 178-185'C; 'H-NMR (CDCI3, 200MHz) 6 2.93-3.00 (2HX3/5, m), 3.17 (2HX 
2/5, d, J =7; 6 Hz), 3.36 (1HX2/5, d, J = 4.4 Hz), 3.63 (1HX3/5, d, J = 
3.2 Hz), 4.35-4.52 (1HX2/5, m), 4.55-4.71 (1HX3/5, m), 4,87 (1HX2/5, t, 
J = 3.9 Hz), 5.11 (1HX3/5, t, J = 3.6 Hz), 6.17 (1HX3/5, d, J = 8.6 Hz), 
5 6.42 (1HX2/5, d, J = 8.0 Hz), 6.95-7.13 (2H, m), 7.24-7.68 (15H, m) ; IR 
(KBr) 3304, 1634 cm"'; Anal. Calcd for C2gH23F4N02: C, 70.58; H, 4.70; N, 2,84, • 
Found: C, 70.53; H, 4.72; N, 2.72. 

N- [2- (4-7/k;^-D7a=:=/^) -2-1: Kodri^-l- [ [4- ( h y 7 /l^:^ n 5^ 
10 JV) ya^:=./U2 yif-zul ^^TfVl -3-t°y v^y;*7k7K=¥f-^ K 

1) N- [2- (4-77U;rP7*^/^) -2-;^^y-l- [ [4- ( M; :7/V;tnp« 

'mWiKOA.y tWiWiC\^X. 74 g (6 2%> ^Ji^^i: UTC#fc<, 

mp 137-138*'C; 'H-NMR (CDCI3, 200MHz) 6 3.23 (IH, dd, J = 5. 0 Hz, 13.8 Hz), 

15 3.49 (IH, dd, J = 6. 6 Hz, 14.0 Hz), 5.98-6.07 (IH, m), 7.06-7.26 (5H, m), 
7.37-7.43 (IH, m), 7.47 (2H, d, J = 8. 4 Hz) , 7. 98-8. 11 (3H, m), 8.76 (IH, 
dd, J = 1.8 Hz, 4.8 Hz), 9.00 (IH, dd, J = 0. 8 Hz, 2.2 Hz); IR (KBr) 3287, 
1694, 1661 cm"'; Anal. Calcd for C22H16F4N2O2 : C, 63.46; H, 3.87; N, 6.73. Found; ■ . 
C, 63. 19; H, 4.03; N, 6.68. 

20 2) [2- (4-7/^;^a:7a^— /U) -2-fc Kp=¥v^-1- [ [4- ( b JJ 

D7<^/^) yau:^}V\ /^JU2 ^^/^] -3-t;°y i^>';;(7yU2j<drf-^ K 

mMmi(D5) tmmKLx. ^mmo. 43g (86%. (irs, •2sr) 

(IRS, 2RS) fls=5/2) ^|^^i!tT#fCo 
mp 160-165°C; 'H-NMR (CDCI3, 200MHz) 5 2.95 (2HX5/7, br s), 3.10 (1HX2/7, 
25 br s), 3.16 (2HX2/7, d, J = 7. 0 Hz), 3.35 (1HX5/7, br s), 4.43-4.75 (IH, 
m), 4.86 (1HX2/7, br s), 5.10 (1HX5/7, br s), 6.25 (1HX5/7, br d, J = 
8.6 Hz), 6.48 (1HX2/7, br d, J = 8,8 Hz), 6.95-7. 16 (2H, m), 7.21-7.62 (7H, 
m), 7.87-7.95 (IH, m), 8.66-8.80 (2H, m) ; IR (KBr) 3324, 3142, 1644 cffl-'; 
Anal. Calcd for C22H18F4N2O2' C, 63.16; H, 4.34; N, 6.70. Found: C, 62,97; H, 
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4.24; N, 6.51. 

MMm 2 2 

N- (2- {4-yMu'7a^:^Jl^) -2-t F^dfiz-i- ( (4- { h V 7 X2 pi 'f- 

)V) ya^c^;v) i^^iV) :x.^)V) -4-;^-^y-4H-t:°7y-2-;^7;^/J^>iJ-^ K 
5 fc*<J:t;« 

N- (2- (4-7/1^:^0 7 i^/V) -2-t Kp=^v'-1- ( (4- ( 7 /V;^- u ^ 
)V) yzz,=^)\/) ^^/u) -4-t KDdf:X-r h^t Kn-2H-lf7>-2- 

1) 1- (4-7/W;^n7a^-/u) -l-;t=¥y-3- (4- y )Visrn :^ ^ }V) 
10 73i^/U) -2-7"a tVvr^:/|ti^iil (6 0 Omg , 1. 7 3 ^ U 4-;^ 
^y-4H-t:°7:/-2-;(;/l-4?:/^ (2 6 6mg, 1. 9 0 ^ y^/V) (^N, N-v^ 
^ f-;U7jN/UAT $ K ( 1 0 m 1 ) 1 -aif-zi^- 3 - ( 3-v^7< f^/WT ^ y f 

/l/) ;&/Wl^^v'^ 5 K • i^^Jt (4 9 6mg, 2. SQ^U ^/V) ^ 1-t KP=3rv^- 

1 H-^:/y h y ry-yw (ssemg, 2. 595:!J 1 1 , 8 -v^rif tr 

15 [5. 4. 0] -7-!>>"r"fe^' (0. 2 8mr, 1. 9 0 ^ P ^/l^) ilr:?]P;t"C 

iisi-^m^bfco i.^^ifei^TK^?^ (1 0 m 1 ) i:* (1 0 0 m 1 ) -^nTL. 

g^^^^yl. .( 5 0 m 1 X 2 ) -ej^tti LfCo ttt±l?^^ 1 ^^Tk^ib-^ h y J^i^WM 

20 N- (2- (4-7/^:tP7a^^/^) -2-;t^y-l- ( (4 

- ( b y 7/^;^-np« f^/W 7ai=/^) ^^/^) -4-;^=3ry-4H-t°7:/- 

2-;^;/w#'¥i^^ K (5 7 Omg, 7 6%)<^#fCo 

mp iis-ue'c 

IRv raax'^'cm"^: 1661, 1620, 1597, 1510, 1412. 

25 Anal. Calcd for CaHi5F4N0< • 0. IHgO: C, 60.72; H, 3.52; N, 3.22 
Found: C, 60.60; H, 3.55; N, 3.24. 

'H-NMR (CDCI3) 6 : 3.23 (IH, dd, J = 14.0, 5.2 Hz), 3.43 (IH,, dd, J = 14.0, 

5. 2 Hz), 5.93 (IH, q, J = 6.4 Hz), 6.44 (IH, dd, J = 5. 8, 2.6 Hz), 7.07 (2H, 
d, J = 8.0 Hz), 7.10-7.26 (2H, m), 7.48 (2H, d, J = 8. 0 Hz), 7.59 (IH, d, 
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J = 7.4 Hz), 7.77 (IH, d, J = 6.0 Hz), 7.92-8.06 (2H, m). 

2) N- {2- U-y^^tnya:.:^/u) -2-:^^y-l- i (4- (h]}7Jl^^ti^ 

OOmg, 0. 9 25: y^/l-) (D^iJ^Z-Zk (3 0ml) ^^f^tc4i:^k-7^:;5f^ (I 
5 I) (2 3 2mg, 1. 8 5 5 y*7U) ^^)P;i, ^?fiT'3 O^e-^^tyto SiSl^ie: 
TkJ^T. i^M\^i^^tfM'i-V^)^ (70mg, 1. 85^y^/U) m^TL. 1 NFfHl 
^#LfCo ^J;^^^^ 1 (30ml) g^^in^/u (5 Om 1 X 2) 

. LT^ N- (2- (4-7/W;^p:7 3i^/U) -2-t KP'^iz-l- ( (4- ( M; 7/1^;^- 
K ( (IRS, 2SR) #: (IRS, 2 R S) 3 : 2 ,• 1 3 9ing, 3 5%) 

15 IRv max'^'cm"^: 1659, 1607, 1512, 1416. 

Anal. Calcd for CaaHjTF^NO^ • 0. IHgQ: C, 60.44; H, 3.97; N, 3.20 
Found: C, 61.24; H, 3.93; N, 3.03. 

.^H-NMR (CDCI3) §..: 2.60-2.82 (IH, m), 2.90-2.96 (IH, m), 3.04-3. 20 (IH, m), 
4.40-4.70 (IH, m), 4.78-4.84 (2/5H, m), 5.02-5.10 (3/5H, m), 6.36-6.42 (IH, 
20 m), 6. 70-7.80 (IIH, m). • 

-2-t Kndrv'-l- ( (4- ih y/\^;^u /^/P) y a^z^jV) ^^jV) 
-4-t Kn^^v^T" h7t Ka-2H-t°7:/-2-;^/l^xlsdrf-^ K ( (IRS, 
2SR)#:: (IRS, 2RS)^=7:3, 139mg, 35%) ^T^7W7t • 

IRv max'^'"cm"^: 1645, 1510. 

Anal. Calcd for C22H23F4NO4: C, 59.86; H, 5.25; N, 3.17 
Found: C, 60.02; H, 5.01; N, 3.04. 

^H-NMR (CDCI3) 6 : 1.70-2.00 (3H, m), 2.70-3.40 (3H, m), 3.70-4.60 (4H, rn), 
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4. 68-4. 78 (0. 3H, ra) , 4. 92-5. 04 (0. 7H, m) , 6. 00 (0. 3H, d, J = 4. 8 Hz) , 6. 05 
(0.7H, d, J = 4.6 Hz), 4.58-6.70 (0. 7H, ra), 6.76-6.90 (0. 3H, m), 6.95-7.60 
(8H, ra). 
MMm 2 3 

5 4-y/^;^n-N- [2- (4-7^U:^ti'7:i.^jU) -2-t Ko^^:^-!- [ [4- (hV 

y^virx^^'f'jv) y 3lz^}V\ /f-;u] ^^^/v] ^y^yyLju:^yT ^ V 

1) 4-77^^n-N- [2- (4-77W;^n7ai^;w) -2-;^^y-l- [ [4- (b 

2- (4-7/i^;tD7ai^y^) -2-;t^y-l- [ [4- (h y 7/w;tP^^/^) :7 

10 cc^/V] 7^^/^] ^f-/WT ^ • It^i^ 1 . Og (2. 8 8^y^/W) <^N, N- 

84 g (4. 3 2^y^/^) tl, ['5. 4. 0] -T-l^:/?^" 

-fei^l. 3ml (8. 64 ^y ^/O ^An;t 4 ^F^m^ Ui^Co KJS^I^trl^^^^^^ 

(7 6%) ^i^^tx^xntco 

mp 209-210'C; ^H-NMR (CDCI3, 200MHz) 8 2.96 (IH, dd, J =6,6 Hz, 14.0 Hz), 
3.20 (IH, dd, J . =5. 6 Hz, 14. 6 Hz), 5.05-5.18 (IH, m), 5.62 (IH, br d, J =6. 4 
Hz) , 7. 00 (2H, t, J =8. 6 Hz) . 7. 04-7. 20 (4H, m) , . 7. 45 (2H, d, J =8. 0 Hz) . 
20 7. 65-7.72 (2H, ra), 7,77-7.84 (2H, m) ; IR (KBr) 3229, 1676, 1595 cm"'; Anal. 
• Calcd for CgaHigFgNOsS : " C, 56.29; H, 3.44; N, 2.98. Found: C, 56,15; H, 3. 46; 
N, 3.26. 

2) 4-7/l^^n-N- [2- (4-7yV';tP7ai^yU) -2-t Kd^:X-1- [ [4- 

25 4-7/i^;rp-N- [2- {A-yjv^rny^^^j^) [ [4- ihvy 

0 7 ^ y ^/V) y -/l^ 5 m 1 ^^^t-TK^^TT'TK^'fb/l^ h y l> A 4 5 in 

g ( 1 . 1 9 ^ y ^/^) ^in;t 1 ^rmW Lfco 1 Nli^^;!jPx.fc^^ 
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mo. 45g (8 9% mi4^*:©l/3^^« <lr|S^fBi:LT#fc„ 
mp Ul-m°C\ ^H-NMR (CDClj, 200MHz) 6 2.30 (3/4H, d, J =3.4 Hz), 2.52-2.79 
5 (6/4H, m), 3.13 (3/4H, dd, J =7.0 Hz, 14.0 Hz), 3.59 (IH, ddd, J =3.6 Hz, 
7. 4 Hz, 15.8 Hz). 4.75-4.83 (7/4H, m), 5. 08-5; 13 (1/4H, m), 6.83-7.00 (4H, 
m), 7.04-7.22 (4H, m), 7.29-7. 49 (4H, m) ; IR (KBr) 3482, 3293 cm-' 
IIW!j2 4 , 

1, l-v^pt^/i'J^^/P (1 R S, 2^^) -2- (,A-y;v:^uys^::.jv) -2-\lY 
10 n^eV-l- ( (4- {y])y;virn;^^;v) y aL=.;v) ^f-jv) zj^'f-jvio jW<^:^ — 



1) 4' -y/V;e-DTir h^cn/ :x (5 7. 8 g, 0. 3 0 7^/V) t=^-^>^ — 
/V- ( 1 m 1) (Omkx^:^^Ji< (3 0 0ml) Wm^i^Miti- hyiJ7A(24. 5g, 

• 6 0 %mk, 0.63 ^;V)- L-f ojp^ytc (-|gii1- 5 <D-T:\ tK^^ ^ 
15 <^^M?aT2B#^g|#LfCo SlS^^te:6^^:tei?:|rJnx.^^V^L. tK (3 0 Om 

®^i?^^/V'=5 0 : 1-5 : 1) i^MMU 3- (4-7yV;tP 7;t-/U) -Z-:^^^ 
y:/p (7 1. 2g, 8 9%)Sr#fCo 

20..IRV raax'^'^cnf': 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 

^W-mk (CDCI3) 6 : 1.28 (3H X 0.62, t, J = 7.8 Hz), 1.37 (3H X 0. 38, t, J 
= 7.8 Hz), 4.04 (2H X 0.62, s), 4.25 (2H X 0.62, q, J = 7. 8 Hz), 4.31 (2H 
X 0.38, q, J = 7.8 Hz), 5.75 (IH X 0.38, s), 7.28 (IH X 0.62, s), 7.70 
(2H X 0.38, d, J = 8.0 Hz), 7.78 (2H X 0.62, d, J = 8. 0 Hz), 7.90 (2H 

25 X 0.38, d, J = 8.0 Hz), 8.08 (2H X 0.62, d, J = 8. 0 Hz). 

2) 3- (4-7/l/;^-a73L::^/W) -3-;^-^yyp (3 4. 7 g, 

115.5 $ y^/l-) <Dr± h y/V (3 0 Om 1) ^l^tC4-MJ 
^;V-<yi^}V-fu ^K(27. 6g, 115. ^/I^) J;t)?^^;(7 y A ( 3 

1. 9g, 23 1^y •=t/V') ^M^, ^m^X A.^^mWL1t. S«Sr7K ( 1 L) 
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t?«U ^B^f-^l- (5 0 Om 1 X 2) T'ttttltfCo J4t±lli^^7K*5 J;t>WP:tl^ 

-2- ( (4- (h y ^ t:'';^>'iga^5^;^ (3 

5 1 g , 7 6 %) ^#fc„ 
mp 56-57^: 

IRv max'^cra'^: 1738, 1688, 1618, 1599, 1508. 
Anal. Calcd for Ci<,Hi6F403: C, 61.96; H, 4.38 
Found: C, 61.90; H, 4.43. 
10 ^H-NMR (CDCI3) 8: 1. 16 (3H, t, J = 6. 8 Hz) , 3. 38 (2H, d, J = 7. 6 Hz) , 4. 14 
(2H, q, J = 6.8 Hz), 4.58 (IH, t, J = 7. 6 Hz), 7.04-7.20 (2H, m), 7.35 (2H, 
d, J = 8.0 Hz), 7.52 (2H, d, J = 8. 0 Hz), 7.92-8.08 (2H, m). 

3) 3- i4-'7;U:ttiy:i^=:.;u) -3-:t^y-2- ( (4- {Y ]) y jV:i-n ;^ . 
ys.:=-;v) ^f-zl^) ':fx2\f:^y^:s^J-;V (6 g, 16. 3^y^/l^) (D;^-^J—;V 

15 ilOOml) mm^ymT. i\^M\tii^^M-rV^) ^J>> {Q 4 0m%, 16. 9^ 

y ^;w) ^tiw^^ 2 0 j^mw bfco 1 mMMB. (50ml) mk 

(1 0 Om 1 X 2) T'ttlULfco ttW^^^7K*5 J:tJ«^fn:^lt7K-Cgfe# m . 

yy^- (^^f-^ : il®S^^/W=4 : 1) X'ftMU (2RS, 3SR) -3- 

20 (4-7/U';^-P7 3i:=7W) -3-fc ( (4- ^) y jvir xi jV) y 

■ :^^jv) -fu yd-^y^:^^)V ( 5 . 1 g , 8 4%) ^^^I^W^^ bi:#yt„ 

IRv max™W: 1728, 1607, 1510. 
Anal. Calcd for CigHi8F403: C, 61.62; H, 4.90 
Found: C, 61.52; H, 4.88. 
25 'H-NMR (CDCI3) 6 : 0-99 (3H, t, J = 7.4 Hz), 2.70-3.10 (3H, m), 3.13 (IH, d, 
J = 6. 2 Hz) , 3. 99 (2H, q, J = 7. 4 Hz) , 4. 76-4. 86 (IH, m) , 6. 98-7. 16 (2H, 
m) , 7. 20-7. 40 (4H, m) , 7. 52 (2H, d, J = 8. 0 Hz) . 

4) (2RS, 3 SR) -3- (4-7>'W;tP7ai:::i/W) -3-t Kn=3f^;/-2- ( (4 

- (h y 7/^:top<^/^) y3^:=-jv) T'ta t:°;t:/i^^^/w (4. 8 5g, 
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mus- imi, 13. i5;u-=E-7v) ^M^. mu.-c6mmMW\^tio EJtM^ 

1 M^Mm. (50ml) T^f^b. I^^^^yu ( 1 0 0 m 1 X 2) 

5 i^M^L. ^^|i^^$^-C^ (2RS. 3SR)-3- 

{4-yj]^:t^y:i^:=-/V^) -3-1: Kp^v'-2'- ( (4- ( MJ 7y'W;^-P ^ f-^V-) 

ypt°;r:/^ (3. 8g, 8 4%) Sr#fc„ 
mp lae-lSQ^C; 'H-NMR (CDCI3, 20OM Hz)6 2. 75 (IH, dd, J = 5.8 Hz, 13.4 Hz), 
2.95 (IH, dd, J = 9. 2 Hz, 13.2 Hz), 3.08 (2H, d, J = 8. 0 Hz), 4.82 (IH, d, 
10 J = 7.0 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.22 (2H, d, J = 8. 0 Hz), 7.34 (2H, 
. dd, J =5. 3 Hz, 8. 8 Hz); IR (KBr)3351, 3500-2400, 1713cm"^; Anal. Calcd for 
CitHuFA- C. 59.65; H, 4. 12. Found: C, 59.52; H, 4.17. 
5) (2 R S, 3 SR) -3- (4-:7/k:tc3:7 3ir;/k) -3-t Ko^v'-2- ( (4 
- ( h ]) 7/V;^P p< ^/U) :7 3i^7k) ^ ^jU) :/n t;°:t.>'i? ( 3 . 7 5 g , 11. 

15 o^y^/w-) <DTh7^ (romi) BB\^i^y:j^=^.^^^^^})/^Tiy' 

F (2. 6ml, 12. 1 5 y^/V) j3j;t>' h y oi^/l^T^ (2. 30ml, 1 
6 . 4 ^ y ^/U) ^mx.X 3 NF^IJDn^JtgS Lfc„ ^J^M^tK (3 0 0ml.) T'^IR 
. . mm^^/\^ (2 0 Om l X 2) T'tt(±|bfCo tttUIS^iSfP^itTKm^b. M 

20 yy-^— (^^f-V : i^^^f-/^= 2 : 1-1 : l) -x:ltMbs f^^ji^yk-^^ 
•fyt^bU^^'^'^X^ (4RS, 5 RS) -5- (4-:7/^;^-D7cE::i/l^) -4- ( (4 
-(hy^/W;^^^^^/^) 7^-/1^) 7<^.'^)-l, 3-:^^1^y^y v^>'-2-^^^ (3. 
2 8 g , 8 8%) ^#fCo 
mp 83-84'C 

25 IRv max'^W: 1755, 1609, 1514, 1420, 1387. 

Anal. Calcd for C17H13F4NO2: C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.08; H, 3.56; N, 4.10. 

'H-NMR (CDCI3) 6: 2.90-3.16 (2H, ra), 3.95 (IH, dd, J = 12.8,. 6.2 Hz), 5.19 
(IH, d, J = 6.2 Hz), 5.73 (IH, brs), 7.00-7.12 (2H, ra), 7.12-7,40 (4H, m), 
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7.60 (2H, d, J = 8.0 Hz). 

6) (4RS. 5RS) -5- (4-7;l-:tP -4- ( (4- {hVyj^^ 
xi:^^jV)yau:=.)V):^^)V)-\, 3-:t#ty y i^>'-2-:^y (3. i9g, 9. 

4i^y^/v) <oT-fe^^^y>'^ (somu mm^:^^^^-^-'^'^'^ (2. 4 

6g, 1 1. .2 9 ^.y^yl/) *5it/4-v=7<5"/^r^y v'^ (1 1.4mg, 0. 

9 4 5 y ^)v) ^n^xmL-^ 1 mM^i^f^ ( 1 0 0 m 1 ) -ei^i^ 

^m.^'fjv (1 0 Om 1 X 2) T:#mbfc„ ttttl^S^ISfncfe±t7K-ei5fei^b. M 

(4RS, 5RS) -5- (4-7/k;^D7 3^^;W) -2-;rdry-4- ( (4- (hy^ 

-v> ^ ^/Uoi^yU. ( 3 . 8 4 g , .9 3 %). #fCo 
mp 126-127'C •• 

IRv max'^W: 1817, 1724, 1514, 1325. 

Anal. Calcd for C22H21F4NO,: C, 60.14; H, 4.82; N, 3. 19 • 

Found: C, 60.05; H, 5.12; N, 3.11. 

^H-NMR (CDCUS: 1.58 (9H, s), 3.01 (IH, dd, J= 13.2, 9.8 Hz), 3.51 (IH, 
dd. J = 13.2, 3.6 Hz), 4.26-4.38 (IH. m), 5.13 (IH, d. J = 2.6 Hz), 6.80-7.04 
(4H, m), 7.38 (2H, d, J = 8.0 Hz), 7,65 (2H, d, J = 8.0 Hz). 
7) (4RS. 5RS) -5- (4-7/^;^-P :7 ^^/l^) -2-;f^y-4- ( (4-. 
( b y 7 )V±xi p< 7 :f:^/V) ^ " 1 , 3 -^^f-^ V i^l^- 3 -:^/U:^y 
mi, l-v'^f->'V^f'^^ (3. 7g, 8. 4 2 5:y^7W) (D;^'^y-^i^ (2 0m 

i)mm^7i(.mti-vv^j^ io. 4 0g, lo. lo^y^/^) (o/^j-/i-(2 

0ml) ^S:7k^Tx #^t-iPxLfc„ RltMt:imfmWiks iS^^M (1 5 
ml) *5j:t)«* (10 0ml) -e^lRU f^i?^^/^ (10 0mlX2) T'JAtti t 

Mi^^v'y;«;-i?'/W';(7 7 i^i5'P-^ bi^'^y-f^ (^:3rf-V : @t^:3i5=-/l^=4 : 1) 
!^iiU@^^^^/^-^'^1^>^5i^^Sj^^^-&'Cs^Jl'fb'p-i^(2. 2 4 g, 6 4%) 

rap 95-96t^ 
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IRv raax'^W: 1688, 1510. 

Anal. Calcd for C21H23F4NO3: C, 61.01; H, 5.61; N, 3.39 
Found: C, 60.92; H, 5.55; N, 3.28. 

;'H-NMR (CDCI3) 6 : 1.31 (9H, s), 2.80-3.10 (3H, m), 3.80-4.02 (IH, m), 4.62-4.80 
5 (2H, m) , 6. 96-7. 10 (2H, m) , 7. 22-7. 40 (4H, m) , 7. 55 (2H, d, J = 8. 2 Hz) . 



2- -N- ( (IRS, 2RS) -2- {4-y;U:i-uyau:^;U) -2- 

fc:Knar>>-i- ( (4- (hV^Mti/i^M y^^)V) =^^}V) -1- 

10 1) 1- {A.-y)V:^uy :x.:=.}V) (4- ( h y 

:73^;:27U) -2-7'P tVur 5:^41^1^ (6 0 Omg,. 1. 7 3 5- ]J ^/W) }l2-:x. 

f)\^'^^\/-\-'ty^v:yti)Vi$,vW. {4^\r^%, 1. 9 0 5; y^;v) «N, N 
-v'pi^/i^Tj^/ui^T? K (10ml) WWt^^-^'f-}^-^- (S-i^^^/l^T^y:/ 

ntVu) ;^7/^7i^'v'^^ K - It^:^ (496ing, 2.595; ]J ^/U-) h 1-t KP 
16 ^i^-lH-^:/)/ by T:/— /I' (3 9 6mg, 2. 5 9 ^ y ^/l^) <b I , S-i^T 
. iflfi/j^a [5. 4. 0] -7-l>V7^-fei^ (0. 2 8m l, 1. 9 0 ^ y ^/l-) 

■m7JxmLW^\^t^o i "mmmm^M. d o m i .) ^tK ( i o o m i ) 

^■hX^TL. mWi=^'1-JV (5 Om 1 X 2) T'ttW Lfc. ttW^S^ l M^7K^^^:•:^ h y 

20 ^W.=^^Jv-^^-^^>yii^hW^^^-^^X. 2- (3^f-/i';^=3f.v/) -n- (2- (4-7 
/Vitn^aic:^/^) -2-;r^y-l- ( (4- ( h y n 7< f^/i^) :7ai^/w) 

• /k) a:.^jv) -X-'fy^^VtifVit^-^-^'^Y (6 7 0mg, 7 6%) =^#fCo 
mp 188-189^: 

IRv max'^W: 1688, 1634, 1597, 1508, 1325. 
25 Anal. Calcd for C2gH23F4N03: C, 68.36; H, 4.55; N, 2.75 
Found: C, 68.25; H, 4.58; N, 2.76. 

^H-NMR (CDCI3) 6:1, 24 (3H, t, J = 7.0 Hz), 3.20 (IH, dd, J = 14. 0, 6, 4 Hz), 
3.46 (IH, dd, J = 14.0, 6.4 Hz), 4.13 (2H, q, J = 7. 0 Hz), 6.23 (IH, q, J 
= 6.6 Hz), 6.96 (IH, d, J = 8.4 Hz), 7.10-7.56 (9H, m), 7.60-7.80 (2H, ra), 
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7.85 (IH, d, J = 9.0 Hz), 8.04-8,18 (2H, m). 

2) 2- -N- (2- (4-yMuya^=^ju) -2-;r^y-i- ( (4 

- ( h y 7/W:tDp{f-/p) ^ai^/u-) a^f-zW -l-:^^:^? l^;/;^7^7j^>f- 
5K (400mg, 0. 7 9^}} (D/^y (30ml) WMzM.\\:,-7V 

5 U^y ^\\) (I98nig, 1. 5 7 5 y^/l^) ^iP^. ^m-r*3 05^^#bfCo 
SMtJ:7K/^T. 7K^<b2J^^>^•:^^y <i7A (3 Omg, 0. 7 9 5:iJ^/W ^;!]P;t, 
1 Bt^li^if L/Co 1 ^^it^ (30ml) (50ml 

10 ^y •MWP^'f- 1 : 1-1 : 1) X'^tilU g^i^^f-zi^-^'^f-^^S^b^l^^^ 
•^Ts ^Mfb^^ ( 2 2 7 m g , 5 7%) >lr#/Co 
rap 186-187°C 

IRv max™'cm'^: 1639, 1512, 1242, 1165. 

Anal. Calcd for C29H25F4NO3: C, 68.09; H, 4. 93; .N, 2.74 
15 Found: C, 68.04; H, 4.79; N, 2.85. 

•H-NMR (CDCI3) 5 : 1.37 (3H, t, 6.8 Hz), 2.84-3.28 (2H, ra), 3.34 (IH, d, J 

= 3.8 Hz), 4.08-4:26 (2H, m) , 4. 60-4. 84 (2H, m), 6.15 (IH, d, J = 8.6 Hz), 
. 6.96-7.16 (3H, m), 7. 20-7. 50 (7H, ra), 7.58 (2H, d, J = 8,4 Hz), 7.76 (2H, 

dd, J = 18.2, 9.2 Hz). 
20 %WS^ 2 6 

N- ( (IRS, 2RS) -2- k^-y jVirny -2-t FP=¥i/-l- ( (4 

- (hy 7/P;^o^f^/^) 7ai^/k) y-fjv) a^i^/u) -1-i-y ^ uy:i!3/u:^^-^ 
^ K 

1) 1, l-v^^^/Woi^/^ (1 RSi 2RS) -2- (4-7;l^;rn7aL^/k) - 
25 2-t Kp^v--!- ( (4- ih]) y/V:ttip(f-;U) y >5^/V) a^^jv^jv 

/^^-h (2. Ig, 5. 0 8 ^ y^/V-) (2 5ml) ^?K(C2 0% 

nmm^^J'^'f-j^^'-T-;vx-^\^x. (irs, 2rs)-i-(4-7 

;v:tny a^=.;v) -i-t Kp'^v'-3- (4- ( ^ y 7 p ^ f-/^) y a,=:-jv) - 
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2->^p tvi^r ^ ym.^M ( 1 . 7 g , 9 6%) ^ntco 

rap lee-ieTt; 

IRv max'^'cm"': 1605, 1514, 1497. 

Anal. Calcd for CieHigClF^NO : C, 54.11; H, 4.71; N, 3.94 

5 Found: C, 54.10; H, 4,62; N, 3.83. 

^H-NMR (CD3OD) 6 : 2.98 (2H, d, J = 7. 4 Hz), 3.60-3.78 (IH, ra), 4.63 (IH, d, 
J = 6. 2 Hz), 7.04-7.16 (2H, m), 7.36-7.50 (4H, m), 7.61 (2H, d, J = 8.4 Hz). 
2) (IRS, 2RS) -1- (4-7/^^D7ai-/W) (4- 
{hV y^^^tu^i^/U) yaL=^;v) -2-':fn\i°/]^T^ yMB^ (ISOmg, 0. 

10 4 3 ^ y^/W) Oi^^^^/V (5m 1) b-fyUi^ a y K (9 7mg, 

0 . 6 4 ^ y ^/u) *3 j;tJ«iafPfiW7K .( 5 m 1) ^Mx^xmUX^Ii^^MW VtZo R 
JSIS^tK (50ml) T#f?U mk^f-}^ (5 Om 1 X 2) TttW LfCo 

y ;i;y/V';«;7A^P-^ h^77xf— (^^f-y : @^i?^^/i'= 4 : 1-1 : 1) 
15 i^MUI^m^^/^-^^-y-^/&^bS*S^$ii:T.»M^b'a'2^(l 4 5mg, 7 2%) 

' • mp 134-135'C 

IRv max^^W^ : 1634, . 1510. 

Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00 
20 Found: C, 69.08; H, 4.80; N, 3.01. 

• 'H-NMR (CDCI3) 6 : 3. 18--3. 30 (3H, m) , 4. 54-4. 72 (IH, m) , 4. 92 (IH, brs) , 6. 20 • : 
(IH, d, J = 8.8 Hz), 6.96-7.14 (2H, m), 7.16-7.70 (IIH. m), 7.78-7.90 (2H, 
m). 

25 N- ( (IRS, 2RS) -2- (4-7/1^:^13 7 3c=i>»U) -2-fc KO'¥^/-l- ( (4 
- ( h y yjV:^X2/ =f-)V) yau^jV) ^ =f-)V) J^^/i') -4- ( h y y?V:^^ p« 

(IRS, 2RS) -1- {^-y jVi^uy -l-t Kn=¥v'-.3- (4- .( h 

\)y)Vi!rxi:^^}V) y a^=-;V) -i-'fxiyfiivr {\ ^ Oxa?,, 0. 43 
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^ V ^/v-) (DBB^f-^i^ (5ml) 4- h V y jVilrx2^^yVy{ jv^ c y K ( 9 

6mg, 0. 6 4^i;^7k) fc' J: TJ^ISf pMWtK (5ml) '^^l^TLX'^McrimW^W 
LtCo SJS^^^tK (50ml) X-^^ L. mm^i^/l' ( 5 0 m 1 X 2 ) TttW Ltco 

i^i^^f^/i^ — -^^yt^hni^^n^^x, m.mi\L'^m d 2 9mg. 62%) 



V-0 



rap 162-163'C 

IRv max'^W: 1653, 1508, 1329. 
10 Anal. Calcd for C24H18F7NO2: C, 59.39; H, 3.74; N, 2.89 
Found: C, 59.20; H, 4. 01;. N, 2. 91. 

^H-NMR (CDCI3) 6 : .3. 18-3. 30 (3H, m), 4. 54-4. 72 (IH, ra) , 4.92 (IH, brs), 6.20 
(IH. d, J = 8. 8 Hz), 6.96-7.14 (2H, m), 7. 16-7. 70. (UH, tn), 7. 78-7.90 (2H, 
• m). 

15 HffiM 2 8 

1, 1 - v^^ ^/I^^f^/W (IRS, 2SR) -2- {A-y;V^x:iys.:^;v) -2-t K 



1) 3- {A-yjVirny:^=L;U) ( (4- {V]}yjV:^X2;^^;V) 

20 7cc:::^/W) 7« ^/l^) ( 2 0 . 8g, 5 6. 5^y^/l') 

y (5 0 0ml) ^m^M.it'^yi^y (ii) (i4. 2g, iis^y ^jv) 

2 8g, 113S:y^/V) ^idXL^ 2 0^^#tfco K/^^?^^1^^3iL^ (300 
ml) i^^oi^/u (5 0 0ml X 2) T'tttti b/Co *6l±i^i^*7K:Jb'J:t>WP 

MyJ>.^U'^hi^yy^— (^'^rf-^' : @^^^f-/V=4 : 1) T^ftMU> (2R 
S, 3RS) -3- (4-77l';tP73^^/W) -3-t Kn=¥i/-2- ( (4- ( b U 
:t\=i/^/i^) 7 0^^/1-) ;^^/U') :/p (11. 1 g, 5 3%) 

^^^mtLxwco 
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IRv raax"W^: 1726, 1618, 1607, 1510. 
Anal. Calcd for CigHigF^Oj: C, 61.62; H, 4.90 
Found: C, 61.62; H, 5.06. 

^H-NMR (CDCI3) 6: 0.91 (3H, t, J = 7.0 Hz), 2.88-3.10 (4H, m), 3.88 (2H, q, 
5 J =7.0 Hz), 4.98-5.06 (IH, ra), 6.96-7.12 (2H, ra), 7.20 (2H, d, J = 8.0 Hz), 
7.30-7.44 (2H, m), 7.49 (2H, d, J = 8.0 Hz), 

2) (2RS, 3RS) -3- i4-y7V:^ny^=.jv) Yu^i/-2- { {A 

- {V]}yj^:^n?t^M ya^^jv) ^5^/V) t°:t:/^^f-/v (11. Og, 
2 9. 7 ^ y (r^:^^ J-)V ( 9 0 m 1 ) 1 ^'^imW^-f h y l> AtK^ 

10 ?^(59. 6ml,59. 6 5:y^yw) -kUTL^ 6 ^fn^^^ U^o 

^JEE@5fe^, 1^%'^ (lOOml) -e#|I^L. WWL=^^f^ (2 0 0inlX2) 

. m2^J±g^U @^^^^/^-^=3rf-^;6^^>aWB$-li:t. (2RS, 3RS)-3- 

(4-7/^;^n:7ai^/v) -3-fc Ko=^v'-2- ( (4- (^V^) y }Virn ^^jv) you 

15 7<^/V) T'of;^^^ (8. 6g, 8 5%) ^#fCo 

mp lll-112t: 

IRv raax'^W: 1713, 1607, 1512. 
Anal. Calcd for CiTHyOaF^: C, 59.65; H, 4.12 
Found: C, 59.65; H, 4.07. 
20 'H-NMR (CDCI3) 6 : 2. 08 (IH, s), 2. 94-3. 20 (3H, m), 5. 04-5. 10 (IH, m), 6,98-7. 12 
(2H, m), 7. 18 (2H, d, J = 8..0 Hz), 7,30-7.42 (2H, m), 7, 48 (2H, d, J = 8, 0 
Hz), 

3) (2RS, 3RS) -3- {^-y jVyliruy ^=^}V) -3-t: "^n^iz-l- ( (4 

- {V^)y)Visru:^^;V) y=c::^M /f-^u) (4, 3 0g, 12, 
25 6 ^ y^/V-) (^T hy t Vviyyy (8 0ml) ^^^Cv?73^cz/^:^J^;:^;J^ ij ;kr 

K (3. 0ml, 13. 8^y^/k) jo J; tl« h y ^ ( 2 , 6 3ml, 1 

8 . 8 ^ y ^jy) t:MK.X 4 mmMBM^ Ltca l^f^m^Tk ( 3 O O m l ) X^^M 
§m:t.'f/U (2 0 Om 1 X 2) Tttjii Lfco ttWMtrlS^PttlfcKTiJfc^L. M 
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yy>{— (^^f-i^ : @m:3a^/^=2 : 1-1 : 1) "CilSML, 

'f V%^h'^^^%^X. (4RS, 5 SR) -5- (4-7/V;tn:7aic:i/k) -4- ( (4 

- (M; 7/v;tn7«^>'k) ^aic:^/^) ^^)V)-\, 3-;t'¥i^/y v>:/-2-;r>' (3. 
5 5 g , 8 3%) ^#fc, 
5 mp 154-155^: 

IRv max'^W: 1755, 1611, 1514, 1235. 

AnaL Calcd for C17H13F4NO2: C, 60.18: H, 3.86; N, 4.13 

Found: C, 60.20; H, 3.80; N, 4.21. 

'H-NMR (CDCI3) 6 : 2.20-2.44 (2H, m), 4.26 (IH, q, J = 8.0 Hz), 5.25 (IH, brs), 
10 5.79 (IH, d, J = 8.0 Hz), 7.06-7.20 (4H, m), 7.28-7.40 (2H, ra), 7.54 (2H, 
d, J = 8.0 Hz). 

4) (4RS, 5 SR) -5- (4-7/P;^P7 j:^7l-) -4- ( (4r ( M; 7/1^;^ 
pp^f-/^) 7cc^/W ^f-/w) -1, 3-:^^^yVi^y-2-:ty (3. 5 0g, 1 

15 7 0 g, 12. 3 9^];*/l-) :fccfct>'4-v^^f-/V'T5:y fUi^:^ (1 26mg, 

1 . 0 3 ^ y ^ju) ^m^xmm.-^ i mmw:W ltco ^^^ittK ( i o o m d x 
m^^^^^ ( 1 0 0 m 1 X 2 ) tfco tt^±i^^^^fp^^7Kt:■gfc^|^ u 

T. (4RS, 5 SR) -5- (4-7yl^:tP7ni::i/V) -2-;^^y-4- ( (4- 

20 y 7;u;^n^f-/^) 7«5^/w) -1, 3-;^-^f-y y.v^^-3-;i;/U3iJ^Vigl, 

* 

. l-v^T^^/V^^/V (4. 0 9g, 9 0%) ^.#fc„ 
mp 155-156'C 

IRv raax'^'cm-': 1821, 1724, 1514, 1360. 
Anal. Calcd for C22H2iF4N04: C, 60.14; H, 4.82; N, 3.19 
25 Found: C, 60.16; H, 4.84; N, 3.25. 

^H-NMR (CDCI3) 5 :. 1.48 (9H, s), 2.61 (IH, dd, J = 14.2, 8.4 Hz), 2. 91 (IH, 
dd, J = 14.2, 5.2 Hz), 4.80 (IH, dd, J = 8. 4, 7.0 Hz), 5.68 (iH, d, J = 7.0 
Hz), 6.82 (2H, d, J = 8.0 Hz), 6.92-7.06 (2H, m), 7.10-7.24 (2H, m), 7.36 
(2H, d, J = 8.0 Hz). 
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5) (4RS, 5SR) -5- (4-7>'V;rn ^cc^yk) '2-:t^y-4- ( (4- 

^1, l-v'^^/V^tf^/W (4. Og, 9. 1 0 5 y^/W-) O^^/^/l' (2 2in 
. 1) ^^^i-TK^-fb-^hi; !>A (0. 4 4g, 10. 9 2 5; iJ^;l^) <D ^ iJ' y -/l^ ( 2 
5 2ml) ^»*J^Tx #^|C^JPx.fCo Ei^i^l^^S^^mrm l^l^M (1 2 
m 1 ) *3i07K (10 0ml) T'#|^U g^^^/^ (1 0 Om 1 X 2) l?JiiiJ t 

Igtl^VJJ ;*?y/v;«7 7A^ h^77xf— (^^-y-:/ : g|^^f-/k=4 : l) T 
i^ML.@|^^5^/^— =3s.f-^;0.^^|t^$^X.*Mfl:;^ife(2. 9 0g, 7 7%) 

10 ^#fCo 

mp 158-159^ 

IRv max'^cm"': 3358, 1682, 1532, 1514. 
Anal, Calcd for C21H23F4NO3 : C, 61.01; H, 5.61; N, 3. 39 • 
Found: C, 60.95; H, .5. 59; N, 3.20. 
15 'H-NMR (CDCI3) 5 : 1.32 (9H, s), 2.60-2.90 (2H, m), 3.11 (IH, brs), 4.00-4.20 
(IH, ra), 4.58 (IH, d, J = 8.4 Hz), 4.92 (IH, s), 7.. 02-7. 14 (2H, m), 7.22 
(2H, d, J = 8.0 Hz), 7.32-7.44 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 
MMM 2 9 

N- [ (IRS, 2SR) -2- (4-7/V;tn:7 3i— /W-) -2-fc Fps^ri^-l- [4- 
20 (hi) 7/^:^ CI 7< ^/^) v^/W] ^^/U} - 6 , 7 fc K d - 5 H-^^^^ [ a ] 

1) 6, 7-i/t Kn-5H-<-yy^ [a] -i/^ P^T'T^i^-l-^ywy 

t e r t-y'^/l' (6, 7-v^fc Kn-5H-^vy [a] i/^ tx^-f'ry-l-^ Jl^ 
y h^i^) ^/Wv'y (Tetrahedron, 53, 15969-159 
25 8 2 (1 9 9 0) #^) 1.0 79g (3. 740^]) ^/l-) (Dr h 7 t Kni :7 7 
^^3 Om l^^l::^ by 7"'5^/^r^^^-!>i» 7/1^:^1) K<^ 1 . OMx b7 t Ko 
yyyBWd. 74ml (3. 7 4 ^ y^7k) ^;t)P;t, ^i@.Tl 5^M^tfCo S 

■ 
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J1X*0. 5 7 3 g J|X^8 8% 
*H-NMR (CDCI3, 200MHz) 5 1.99-2.25 (4H, ra), 2.71 (2H, t, J = 6.0 Hz), 4.73 
(2H, s), 6.18 (IH, td, J = 5. 5 Hz, 11. 6 Hz), 6.73 (IH, d, J = 11. 6 Hz), 7.11-7.25 
(3H, ra) ; IR (neat) 3330, 2930, 1449, 1067, 1020, 995, 772 cra"^ 
5 2) 6, 7-i?k Kn-5H-^>y* [a] v'if'DO-y-rV-l-^/^^jO'i? 

6, Ko-5H-^:// [a] VP ^^-f^l^-l-^ ^V;^ ^ J 1 . 

41g (18 0. ^/V) (Or-^ h y 5 0 Om I T^m^. 7k?&T> ilzK 13 i>, 

^3 6. Ig (3 6 1 5:i;^;W) i:^^«3 0ml^7Kl 2 0mUc^ji^Lfc^l^ 

« 

11X1:19. 7 8 g i|R^5 8% 

15 mp 146-147'C; ^H-NMR (CDCI3, 200MHz) 5 2,08-2.16 (4H, m), 2.70 (2H, t, J 
= 6.4 Hz), 6.24 (IH, td, J = 6. 4 Hz, 11.1 Hz), . 7. 14 (IH, d, J = 11.4 Hz), 
7.23 (IH, t, J= 7.3 Hz), 7.39 (IH, d, J = 7.2 Hz), 7.92 (IH, dd, J:= 1.5 
Hz, 7. 7 Hz); IR (KBr) 3065-2530, 1686, 1451, 1414, 1300, 1277,. 926, 779 cm"^; 
Anal. Calcd for CigHigOg-O. IHgO: C, 75.85; H, 6.47. Found: C, 75.88; H, 6.35. 

20 3) (IRS, -2-r%^-i- {A-yjVis-uya^^jV) -Z- l^- {V 

(4RS, 5 SR) -5- (4-7/W^D7ai^y^) -4- [4- ( Ml 7/W;^-o^^ 
)V) ^V^J'jVl 3-:t'^^yV i^:y-2-:tyi 8. 7 5g (5 5. 2 6 ^!;^ 
/I') t7^mti-hD i^-^S. 84 g (22 1^y^/W ^^i?/-/H 0 Om 1 - 
25 tK 1 0 m 1 T\ 5 WmMMl^ LfCo RmW^7kX*^$i 2 Ultt 

■kV3ti^J\^ (APS^-f^) :fy^J>.pU'rhP'yy-(-\^xmML (^^f-^/ 
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fife^H^ JIX416. 38 g l|X^9 5% 

mpST-SS^C; 'H-MIR (CDCI3, 200MHz) 8 1.60 (2H, br s), 2.43 (IH, dd, J = 10.2 
Hz, 13.6 Hz), 2.87 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (IH, ddd J = 3, 3 Hz, 
5.2 Hz, 10.3 Hz), 4.66 (IH, d, J = 5.0 Hz), 7.08 (2H, t, J = 8. 7 Hz), 7.27 
5 (2H, d, J = 8.0 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.4 Hz), 7.55 (2H, d, J = 
7.6 Hz); IR (neat) 3360-2865, 1508, 1325, 1225, 1163, 1121, 1067, 826 cm"^; 
Anal. Calcd for CieHigF^NQ: C, 61.34; H, 4.83; N, 4.47. Found: C, 61.32; H, 
4.62; N, 4.48. 

4) N-[(1RS, 2 SR) -2- (4-7y^;:^P73^— /l^) -2-t KtJdrv-l- 
10 [4- {hVy^l^:^X2;A^/l^) ^yi^jU] -6, 7-v?t Kd-5 H-^:/i/ 

(IRS, 2SR) -2-r^y-l-.(.4-yju:tr2ya^=iju) -3- l4-XhVy 
7< f-M y3u=^;v] -fn/^y- 1 /l^O . 157g(0.501S:i; , 
6, T-v't Kn-5H-^i^)/ [a] v'^o^7'x:/-l-;^;./l^7j?:/®?9 4mg (0. 
15 50 ^y^/P) , KP^i^^iXy by /^7lcfP«l^7 7mg (0. 50^ 

y^/W) SrT-fe h=h!;/H 0ml cfT'itW^UT'^yei^b l-^^/W3- (3-i^^5^/W 
rX/Zfu tVk) :^;VTf^^J'^ % K • mm. 96ing(0. 50^y ^JV) -^M^, 

Sfe^S^ llxao. 13 4g ilX^5 5% 

mp 197-198'C; ^H-NMR (CDClg-DMSO-dg, 200MHz) 5 1.91-2.04 (2H, ra), 2.17-2.27 
(2H, ra), 2.65 2.70 (2H, m), 2.83-3.00 (2H, m), 4.62-4.76 (IH, m), 4.97 (IH, 
t, J = 4.0 Hz), 5.04 (IH, d, J = 3. 8 Hz), 5.84 (IH, td, J = 5. 1 Hz, 12.2 
25 Hz), 6.11 (IH, d, J = 12.0 Hz), 6.81 (IH, d, J = 8. 8 Hz), 6.91 (IH, dd, J 
= 1.9 Hz, 7.3 Hz), 7.01-7.14 (4H, ra), 7.31 (2H, d, J = 8. 2 Hz), 7.47-7.54 
(4H, m); IR (KBr) 3279, 2940, 1640, 1534, 1514, 1325, 1229, 1163, 1121, 1069, 
831 cm"'; Anal. Calcd for C28H25F4NO2 C, 69.56; H, 5.21; N, .2.90. Found: C, 
69.41; H, 5.15; N, 2.91. 
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HMM 3 0 

4-yjU:tt2-N- ( (IRS, 2SR) -2- (4-7/^;^p 7 -2-t Kn^f 
( (4- ( h y 7/W;tn^^;i^) J-f^/w) -l-Ty^u 

5 1) 1* (1 RS, 2 S R) -2- (4-77V;^t3 - 

2-t Kp=¥v^-1- ( (4- ih}}y/l^:t^/'^M y:xu=^}V) 7*^/1^) ^^/l^;^/!^ 
b (2. 58g, 6. 24^ y^yl-) (D^i^'y-zV (3 5ml.) ^?^t^2 0% 
ii-fbTK^^i? y wv^^^ (35ml) <lr;!)fl;tT 3 0 ^rBl;!jPME Lfc^ ^J^Fl^^M . 
fiE®*L. ^©ife^v^^^/'l'^-X/l^T'iJfejtU-r. (IRS. 2SR)-l-(4- • 

10 y)Vis-ny:t.^iv) -i-t Kn=¥i/-3- (4- {V))y ya^^M - 

2-yPtVV-r^^:^^:^ (2. 0 5g, 9 4%).^#fc„ 
mp 173-174'C 

IRv max'^cm"': 3314, .3009, 1611, 1512, 1331. 

Anal. Calcd for CieHieClF^NO • 0. SHaO:- C, 53.57; H, 4.78; N, 3.90 

15 Found: C, 53.81; H, 4.81; N, 3.74. 

'H-NMR (DMS0-d6) 5: 2.79 (2H, d, J = 6. 6 Hz), 3.64-3.80 (IH, m), 5.03 (IH, 
s), .6.30 (IH, d, J.= 4.0 Hz), 7.10-7.24 (2H, m), 7. 33 (2H, d, J = 8. 0 Hz), 
7.38-7.50 (2H, m), 7. 59 (2H, d, J = 8.0 Hz), 8.07 .(2H, brs). 
2) A-yjV:^u-l-ty ^ V>-io;Vi^y"^ {1 Q^mg, 0. 865:D-^/^) 

20 <?DTh7tKci77>(5ml) mM^. y /WiJ' P y K ( 0 . 1 5 m 1 , 1 . ' 

7 25y^;i') idi^xfn, H-y^^^jvt^jvKT (0. oiml) ^M^X. 

'. M-es o^^mw\^. mM^w&^^\^t^o 'Bmm(om^=^'^?\^ (smi) m 

(IRS, 2SR) -1- {A-y;V^ny Ko=^v^-3- (4- 

(hy 7/U:tnp{^/u) y -2-^u\^;VT {2 0 Qraz, 0. 
25 5 7 ^ y ^JV) jo J;0ia?PSW7K (5ml) ^IM^lXMMX 2 ^^mmW tfco SJi^ 
m^^a^ (50ml) T*I&^^U mk^^f^ (50ml X2) T'JittlUfCo lAtti^^^ 

;;57 7 ^ a b iJ^ 7 :7 - (^^^f-^ : g^^:i^f->'l'= 2 : 1) T*!»MU @^ 
^ji^;k-^^f-^j6^PjS^^$-li:T. SMib-^ife ( 2 1 4 m g , 7 7%) ^#fCo 

97 



wo 02/059077 PCT/JP02/00532 

mp 210-211^ 

IRv max'^W: 3275, 1642, 1626, 1601. 
Anal. Calcd for Cj^HaoFgNOj: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.79; H, 4.19; N, 2.82. 
5 'H-NMR (CDCI3) 8 : 2.80-3.16 (2H, m), 3.18 (IH, d, J = 3. 6 Hz), 4.72-4.94 (IH, 
m), 5.08-5.16 (IH, m), 5.92 (IH, d, J = 8.2 Hz), 7.00-7.70 (13H, m), 8.09 
(IH, d, J = 8.0 Hz). 
MMM 3 1. 

4->'7^:^n-N- [ (IRS, 2SR) -2- (4-:7yU;^D :7 j^=:/U) -2-fc:KP=^ 
10 v--!- [4- ( h y 7/1^:^0 T^^yi^) ^f-yi-] -5, 6, 7, 

1) 4-T^/-5, 6, 7, s-T hyu h^xiii-y-^ uy-i-:ij/u:^sy^/f-/u 

hem. Abstr. , 43, 202f (1949) < Chem. Abstr. , 
15 43, 202b (1949) ^fii) 1. 816g (7. 720 ^ !) ^yW) (^p^iJ^/ 

-yv- 3 0 m 1 mm^ 1 0 %^<yi:^t7J>,/mm ( 5 0 %^7K) 0 . 5 g ^mmt lt. 

M^^^ 1 . 5 7 4 g i|x^ 9 9 % 

mp 120-121*0; 'H-NMR (CDCI3, 200MHz) 8 1.68-1.90 (4H, m), 2.44 (2H, t, J 
= 6.2 Hz), 3.10 (2H, t, J = 6. 0 Hz), 3.81 (3H, s), 3.92 (2H, br s), 6.50 
(IH, d, J = 8. 4 Hz) , 7. 69 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3486, 3374, 2948, 
2930, 2868, 1688, 1626, 1590, 1481, 1449. 1431, 1310, 1267, 1253, 1196, 1142, 
25 775 cm"^; Anal. Calcd f or C12H15NO2 : C, 70.22; H, 7.37; N, 6.82. Found: C, 70.25; 
H, 7.33; N, 6. 67. 

2) 4-7y^;tP-5, 6, 7, 8-7" h 7 t KP"f 7^ 1 ^ 

4-T5/-5, 6, 7, 8-'rhyi:}^^ni-y^i^y-l-:^JU7^ym;^f-Ji^l.. 
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210g (5. 8 9 5 ^i;^/V) . ^m.m2ml^7i^2 Oml^X-mWL-^li!)^h. 
T^il^T . EMJ^i- h ]} ^ 0 . 4 9g (7. 0 7^y^/l^) (Dik 1 m I mm^MT 

U^(Dtt (DMMX^ 1 0 ^mUW L fco Rlt^mi^y^'i^Ts 6 0 %^^-^ y)Vir o 
^)yWmWL\. 4 8ml (10. o^y^yw) ■km\^<W^\.ftii^h%7L^^(o 

• -T/l^ (1 : 4) T'gfc#-^. Ifc^itT. i^T>/^e7AlL^e#.5^5t5i:LT#fCc # 

^f-yi^= 2 0 0/1 - 1 5/1) ^ g6^%i^#fCo 
efe^^ JRliO. 48 7 g 11X^4 0% 

mp 44-45*0 ; 'H-NMR (CDCI3, 200MHz) 6 1. 72-1. 83 (4H, m) , 2. 74 (2H, br s) , 
3.08 (2H, br s), 3; 86 (3H, s), 6.87 (IH, t, J = 8.6 Hz), 7. 73 (IH, dd, J 
15 = 6. 0 Hz, 8. 6 Hz) ; IR (KBr) 2944, 1721, 1582, 1472, 1433, 1260, 1254, 1190, 
1157, 1130, 1038, 770 cm"*; Anal, Calcd for C12H13FO2: C, 69.22; H, 6.29. Found: 
C, 69.39; H, 6.43'. 

3) 4-7/i';^-p-5, 6, 7, 8-x by t U'>'-l-:;t7/U2i?>^ 
4-7/u;a-o-5, 6, 7, \7 ^ Yxi-^y ^ vy- fV^:yWL:^^)VO . 

20 4 34 g (2. 0 8 4 $ y^/l^) <^<?<^/—/H Om 1 —r by t Kn7.7 XI 0 

m 1 mm^ 1 t^imw^-r v y t^^i^w^A. i7mi (4. i7^y =^)v) -^mtl^ ■ 

25 #fc„ 

^fe^^B 1|XJ:0. 3 08 g 11X^7 6% 

mp 172-173°C; ^H-NMR (CDClj, 200MHz) 6 1.74-1.82 (4H, m), 2. 76 (2H, br s), 
3.16 (2H, br s), 6.91 (IH, t, J = 8.8 Hz), 7.91 (IH, dd, J = 6. 1 Hz, 8.5 
Hz); IR (KBr) 3100-2600, 1686, 1588, 1429, 1304, 1273,. 1250, 1188 cm'*; Anal. 
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Calcd for CnHuFOg: C, 68.03; H, 5.71. Found: C, 68.10; H, 6.00, 

4) 4-7/W;^P-N- [ (IRS, 2 SR) -2- (4-7;V:tn7ct:i;W) -2- 

t Knarv/-!- [4- ( h y :7/U;tP^ ^/l^) ^yi^jU^ ■:^^)V\ -5, 6, 7, 8 

5 (IRS, 2 SR) -2-T^y-.l- (4-7/l';^P7a.^/k) -3- [4- (MJy 

yl^^O 7{ ^/l^) :7rcn7U] :7"n/-?:/- 1 164g(0. 523^U ^/u) , 

4- 7/k;^-p-5, 6, 7, 8-7^ >7t: Kn-fv'iJ' W:^-l-;;(;/P4?:^^0. lOg 
(0. 52^!J^7V) , 1-t Kn=3E^^X-<i/y hy ry-Z^TKfPi^S Omg (0. 

5 2^ ^)^JV) b y/H Om 1 4" T' jti^ L ^ l-cc^^yWS- (3- 

10 v'^ ^yVT ^ / T'P bV^) ;i;/W/j^^v^^ ^ K • 0. lOg (0. 52^]; ^/u) 

15 lUillO. 2 2 0 g 113(^8 6% 

mp 241-242'C; 'H-NMR (CDCls-DMSO-dg, 200MHz) 6 1.53-1. 75 (4H, ra), 2.11-2.26. 

(IH, m), 2.30 2.48 (IH, m), 2,61-2.67 (2H, m), 2.78-3.02 (2H, m), 4.59-4.73 

(IH, ra), 4.95 (IH, t, J = 3. 9 Hz), 5,10 (IH, d, J = 3,6 Hz), 6.69-6.87 (3H, 

m), 7,06 (2H, t, J = 8. 6 Hz), 7.30 (2H, d, J .= 8,2 Hz), 7.47-7.54 (4H, m) ; 
20 IR (KBr) 3272, 2942, 1642, 1514, 1327, 1229, 1165, 1121, 1069, 831 cm-^: Anal. 

Calcd for C2^H24F5N02: C, 66.25; H, 4.94; N, 2.86, Found: C, 66.30; H, 5.18; 

N, 2.66, 

^WJ3 2 

5- 7y^;tD-N- [ (IRS, 2 S R) -2- {A-y x.=^;v) -2-t: 
25 i^-l- [4- (hy 7/l^;tPp<5^/k) ^y^JjV] -Ty vy-l-j^ 

1) 5-=^Y^-l-i-y h^m.^J-;v 

5-= h n-l-i-y (C h em. P h a r m. Bull. , 3 2, 3 9 6 

8-8 0 (1 9 8 4) #M) 5. 995g (2 7, 60 ^ y^/U) , mW^2m\ 
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©:n>? y 0 0 m 1 1 0 mmMm tfco Ef^M^mm'^. mm^^^^^ 

M^MW- i|X*6. 2 12g l|X^9 2% 

mp 92-931; ; 'H-NMR (CDCI3, 200MHz) 8 1. 48 (3H, t, J = 7. 2 Hz) , 4. 50 (2H, 
q, J = 7.1- Hz), 7.67 (IH, dd, J = 7. 6 Hz, 8.8 Hz), 7.74 (IH, dd, J = 7. 2 
Hz, 8,8 Hz), 8.20 (IH, dd, J = 1. 1 Hz, 7.7 Hz), 8.29 (IH, dd, J = 1. 1 Hz, 
7.3 Hz), 8:66 (IH, td, J = 1.0 Hz, 8. 8 Hz), 9.26 (IH, td, J = 1. 0 Hz, 8.6 
10 Hz); IR (KBr) 1725, 1520, 1354, 1277, 1155, 793, 764 cm"^; Anal. Calcd for 
Ci3HaN04: C, 63.67; H, 4.52; N, 5.71. Found: C, 63,45; H, 4.. 47; N, 5.69. 
.. 2) 5-T^/-l-i-7 h^^^^^l^ 

5-::^ h^i?a:^/U3. 3 0 4 g (13. 4 7 5: U ^/l^) (D^^ 

— 0ml -X b7t ]^uyyy2 Oml:iE?g%l 0 v^!> A/;^^ (5 

15 0 %-^7k) 0 . 5 g ^mm tLXs wMmn^-t^i^ x'^m.'^mrxTkmmija ^tc, 

M'^W.W IRS 2. 7 9 7 g W9 7% 
20 'H-NMR (CDCI3, 200MHz) 6 1.45 (3H, t, J = 7. 1 Hz), 4. 16 (2H, br s), 4.47 
(2H, q, J = 7.1 Hz), 6.85 (IH, dd, J = 0. 8 Hz, 7.4 Hz), 7.41 (IH, dd, J = 

7.5 Hz, 8.5 Hz), 7.47 (IH, dd, J = 7. 2 Hz, 8.6 Hz), 8.05 (IH, td, J = 1. 1 
Hz, 8.5 Hz), 8.11 (IH, dd, J = 1. 2 Hz, 7.2 Hz), 8.28 (IH, td, J = 0. 9 Hz, 

8. 6 Hz) ; IR (neat) 3378, 2980, 1705, 1634, 1582, 1464, 1260, 1213, 1107, 
25 783 cm"^ 

3) ^-y;v:^u-i--)-y V^B. 

5-T^y-l-^7 h^i?^5^;H. 3 8 0 g (6. 4 1 1 5: y ^^W) , Mii:^ 
2ml SrTkl 5ml ^-eit#t^ce;6Sb.7Ki^TxM«-^hy !^7A0. 5 3 g (7. 

6 9 ^ y ^jv) ©tk 1 . 5 m 1 mm^mT ^o^-^-^coumx 1 0 ^mm.w i^tcc 
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ft 

Sf&l^l-7K?&T> 6 0 ij ymykB^m i. eiml (lO. 9^]) 

• efeJS^ llXftO. 40 9 g 1DI*3 4% 
15 mp214-216'C; ^H-NMR (DMSO-dg, 200MHz) 8 7.44 (IH, dd, J = 7. 8 Hz, 10. 4 Hz), 
7.60-7.75 (2H, m), 8.25 (IH, d, J = 7.0 Hz), 8. 32 • (IH, d, J = 8.8 Hz), 8.70 
(IH, d, J = 8. 4 Hz) ; IR (KBr) 3100-2500, 1678, 1599, 1302, 1246, 1117, 887, • 
781 cm"^; Anal. Calcd for CnHyFOg: C, 69.47; H, 3.71. Found: C, 69.24; H, 3.45. 
4) b-y^W^P-N- [ (IRS, 2SR) -2- {4-y/i^:ttiy:c.=^M -2- 

20 t kd^v'-i- [4- (hV yj^:^^?^^/^) ^^v^/i^] ^^/i^] -ry^^y-i- 

(IRS, 2SR) -2-T5/-1- (4-7y^:^P7 3i-/k) -3- [4- (hU^ 
/V;tU7^f=-/^) 7 3iCiyl>]7"n/-?^-l-;a-^/^0. 163g(0. 520^ }} , 
5-7>'^;^o-l-:^7 h3:^^0.. 1 0 g (0. 525!)^/!/)^ l-hVu^i/^y 
25 i/ h y T y' WW^K^ife 8 0 m g (0. 5 2 tV ^^^l^) ^T-t h V /I'l Om I 

m^o. log (0. 5 2^ij^/u) %^n;t. Mm.x*~mMW\^tc„ Eji^^m^mm 
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^yX^^^itLX. ^m^^mco e-fe^^ 11X40. 21 6g J|X^8 6% 
mp 222-224*0; 'H-NMR (CDCls-DMSO-dg, 200MHz) 5 2.93 (IH, dd, J = 10. 8 Hz, 
14.0 Hz), 3.19 (IH, dd, J = 3. 5 Hz, 14. 5 Hz), 4.65-4.80 (IH, in), 4.91 (IH, 
t, J = 4.8 Hz), 5.44 (IH, d, J = 4.0 Hz), 7.02-7.29 (6H, m), 7.38-7.59 (7H, 
6 m), 7.90 (IH, d, J = 9. 4 Hz), 8.08 (IH, d, J = 8. 4 Hz); IR (KBr) 3283, 1642, 
1537, 1514, 1327, 1248, 1227, 1163, 1121, 1069, 831, 783 cm"^; 
Anal. Calcd for CgiHaoFgNOg : C, 66.80; H, 4.15; N, 2.89. Found: C,. 66.65; H, 
4.21; N, 2.68. 

10 N- [ (IRS, 2SR) -2- (4-yjl^:i-x3:7a^^;U) -2-t KP^i/-l- [4- 
• {V])y;v:i-u;^t/v) -Ov^yu] ^^/w] -5, 6, 7, S-T V.yMY^u-Ty ^ 

(IRS, 2.SR) -2-r^y-i- u-y/^:^^y -3- [4- (by 7 

jvirn ^f-'^jv) 7a— /VO. 1 6 8 g (0. 5 3 6 ^ y^/^)^ . 

15 1, 2, 3, 4-7" h7 t KP>:7iJ' ^>'-l-;^7>'Wl?>^g^ (T e t r a h e d r o 
n, 5 3, 1 5 9 6 9-1 5.9 8 2 (1 9 9 0) #R|) 94mg (0. 54$y^ 

■jv) ^ 1-t Kndr>'^>'y h y T>^— /^TKfa^s 2mg (0. 54 5;y^/v>^ 

. T-fe h = h y 0 m 1. ^XMW I'^J^*^ b 1 -^^/W 3 - ( 3 -v'^ ^y^T 5 y 
tVW ;^/U/}sv^'f 5: K • W^'&O, 1 0 g (0. 5 4^ y ^yw) -^Mx.. WI^X— 

6^^^ l|Xi:0..16 1g Jjx^6 4% 

mp 219-221t;; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 1.50-1.73 (4H, m), 2.05-2.35 
25 (2H, ra), 2.70 (2H, t, J = 6. 4 Hz), 2.88 (IH, dd, J= 10.8 Hz, 14.4 Hz), 3,06 
(IH, dd, J =3. 8 Hz, 14.0 Hz), 4.55-4.70 (IH, m), 4.87 (IH, t, J = 4.4 Hz), 
5. 33 (IH, d, J = 3.6 Hz), 6.74 (IH, dd, J = 2.8 Hz, 5.6 Hz), 6.95-7.09 (4H, 
m), 7.28-7.37 (3H, m), 7.47-7.54 (4H, m) ; IR (KBr) 3330, 1624, 1534, 1329, 
1159, 1123, 1069, 831 cm'^; Anal. Calcd for C27H26F4NO2: C, 68.78; H, 5.34; N, 
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2.97. Found: C, 68.62; H, 5.38; N, 2.90. 

4_^pp_j^_ [ (IRS, 2 SR) -2- (4-7/U;tn ^rt^/V) -2-t: Kp^v- 

5 ^ K 

1) y-i-i-y h:^Mk'M.mM 

4-r^y~l-i-:7^V'yjlj/V:^=^h}}/l^9: 9 4 8 g (5 9, 14 5:];^7U') 

tTK^fb:^ U A 2 5 g ^tK 1 5 0 m 1 tt'T 1 P f^^^lJPfiM L/Co S^&li^^^iai;i 

Lfc^. tK 1 5 0 m 1 L. ^imo^^%\\ Lfco 

I|X44. 6 7g I|X^35% 
'H-NMR (DMSO-de, 200MHz) 8 6.75 (IH, d, J = 8.4 Hz), 7.40-7.48- (IH, m), 
7.52-7.61 (IH, m), 8.06 (IH, d, J = 8.6 Hz), 8.16 (IH, d, J = 7.6 Hz), 9.10 
(IH, d, J = 7.3 Hz).; IR (KBr) 2838, 1686, 150.3, 1260, 1204, 1094, 766 cm"' 
15 2) 4-^ au-l-i-y 

4-T?.y~l-i-y h:^m'^MM2. 3 3 0 g (.10. 4 2^y^/W) 

m2 om I fpx*mwL^j:7!)^h. Tkif^r. mmm-rh]) 72g (io. 4^ • 

V (D7k 2 in 1 ^Ig^JiT t. ^(D* 4 (DM-^X 0 . 5 ^fMW LfCo 

^CtK^^Tx Itfb^— 00. 57g (5. 735;y ^/U) (DmMMk4m l^M*5<l;tJ« 
20 • 0ml ^M^, 1 0 0°CX4^mmWVf^o MM-l^lf^M Ltz'^s ^Cfctt 

25 M^BW- JlXSO. 2 9 9 g J|X^13% 

'H-NMR (CDClj, 200MHz) 6 4. 00 (3H, s) , 7. 58-7. 73 (3H, ra) , 8. 09 (IH, d, J 
= 7.8 Hz), 8. 32-8. 38 (IH, m), 8.92-9.01 (IH, m) ; IR (neat) 1717, 1508, 1275, 
1246, 1194, 1140, 1024, 787, 766 cm-' 
3) 4-:^7p^-l-:^:7 
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4-^ uu-l-i-y h:x.^;ii^/UQ. 2 9 9 g (1. 3 5 5 A y ^/l^) <^7< 
7 1ml (2. 7 1 ^ il^^W ^M^, mUX'--mMWLf:io Rfi^M^mB. tKT? 

^n^l^^ UMO. 2 3 4 g 11X^84% 

mp 215-217°C; ^H-NMR (DMSO-dg, 200MHz) 6 7.74-7.85 (3H, m), 8.12 (IH, d, 
J = 7. 6 Hz), 8.27 8.35 (IH, m), 8.91-9.00 (IH, m) ; IR (KBr) 3100-2500, 1690, 
10 1510, 1283, 1252, 785, 762 cm"^; Anal. Calcd for CnH^ClOa'0. 2H2O: C, 62,85; 
H, 3.55. Found: C, 62.99; H, 3, 31. 

4) 4-^ P D-N- C (1 RS, 2 SR) -2- (4-:7y^;tn7ai^/^) -2-t K 

n^V-1- [4- ( hU 7/1^^13 7« 9^/1^) ^>v=/i^] vy-l-;«7/w 

15 (IRS, 2 SR) -2-T^y-l- (4-7/V;to>^ = =/H -3- [4- ( h y 7 

/l^:^u/^;U) y:i^^jU}yu/-<>'-l-t—^l^0.1 5 5 g (0. 4 9. 5 ^V'^M 

h^mo. lOg (0. 4 9 ^ y^/l-) , l-t KP'^i^^i/i^ 
h y T y'-zl'TKf P 7 6 m g (0, 4 9 ^ yrE-zl-) .^.Tir MJ/H Om 1 't'T' 

mwua-A^ b 1 -^^/i^- 3 - ( 3 -i;^y ^yPT ^ y :/n tvi^) :^7yi-2i^'i>-r ^ K • mm 

20 ^95mg (0. 4 9 ^ !;^/^)^AP;t, ^?£T'-gfeit4f LfCo 

e^^^ J1X*0, 173g 11X^7 0% 
25 mp 222-223°C; ^H-NMR (CDClj-DMSO-de, 200MHz) 5 2.92 (IH, dd, J = 10.5 Hz, 
14,1 Hz), 3,07 (IH, dd, J = 3. 1 Hz, 14,1 Hz), 4.70-4.85 (IH, m), 5.00 (IH, 
t, J = 3.8 Hz), 5.23 (IH, d, J = 3.8 Hz), 7.07 (IH, d, J = 8.8 Hz), 7.13 
(2H, t, J = 8.6 Hz), 7.27-7.62 (IIH, m), 8.24 (IH, d, J = 8.4 Hz); IR (KBr) 
3274, 1638, 1537, 1514, 1327, 1163, 1125, 1069, 833 cm"M Anal. Calcd for 
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C27H20CIF4NO2: C, 64.61; H, 4.02; N, 2.79. Found: C, 64.26; H, 3.88; N, 2.59. 
N- [ (IRS, 2SR) -2- (4-7/U;tn7 3i^/W) -2-t Kn df^i/- 1 - [4- 

5 1) (IRS. 2SR) -2-r^/-l- {4-y/U^ttya^=:.;U) -3- 14- ih 
N- [ (IRS, 2SR) -2- (4-7/P;^P7a:;^/U) -2-t KP=3ri/^^/^- 

1- [4- ( h y ^;xv>/P] ] :;(7/i^/^$ ^'^t e r t-:/^/W2. 

58g (6. 2 4 5.}} <D=i:-^ y^Jl^ 3 5m 2 0 %mt7^M^^ y — 

10 /W^tl^ 3 5 m 1 ^JP;tT 3 0 ^M^mmU Lfc„ SJ^j^M^^^JET^^^ ^M^^^ 
i;^aL^/Ua^-y^;U-^^^ LT. i 2 . 0 5 g (94%) ^ig^ UT#fCc . 
mp 173-174^:; 'H-NMR (DMSO-dg, 200MHz) 6 2.79 (2H, d, J = 6.6 Hz), 3.64-3.80 
(IH, m), 5.03 (IH, s), 6,30 (IH,. d, J = 4. 0 Hz), 7.10-7.24 (2H, m), 7.33 
(2H, d, J = 8. 0 Hz) , 7. 38-7. 50 (2H, m) , 7. 59 (2H, d, J = 8. 0 Hz) , 8. 07 (2Hi 
15 br s); IR (KBr) 3314, 3009 cm'; Anal. Calcd for Ci6Hi6ClF4NO«0. SHgO: C, 53.57; 
H, 4.78; N, 3.90. Found: C, 53. 81; H, 4.81; N, 3.74. 

2) N- [ (IRS, 2SR) -2- (4-7/^;tP 7 /W) -2-fc ^^i/- 1 - 

(IRS, 2 SR) -2-T^ y-1- (4-:7/U;tn73.=;l') -3- [4- ( h y :7 
20 71^;^- D p< ^yi/) ^yi^^/v-'] -fu^^y-\-ir—jv •Wk's^l 8 Omg (1. 8 9 5: y 

=^JV) (Di^^Jif^/U5nil^ig(Cl-^:7 b^T/I^^py KO. 4 3ml (2. 8 4 
tl3 5 4mg (4 0%) ^^^i:LT#fCo 

mp 214-216^:; ^H-NMR (CDCI3, 200MHz) 6 2.89 (IH, dd, J = 11.0 Hz, 14.0 Hz), 
3. 09 (IH, dd, J = 4. 6 Hz, 13,6 Hz), 3.28 (IH, br s), 4.74-4.91 (IH, m), 5.12 
(IH, br s), 5.94 (IH, br d, J = 9.4 Hz), 7.05-7.24 (2H, ra), 7.30-7.66 (llH, 
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m), 7,84 (2H, t, J = 9. 3 Hz) ; IR (KBr) 3366, 3285, 1636 cm"^; Anal. Calcd 
for C27H21F4NO2: C, 69.37; H, 4.53; N. 3.00. Found: C, 69.17; H, 4.56; N, 2.88. 
3 6 

N- ( (IRS, 2SR) -2- iA-yjl^:^-^^^^^^) -2-t Ko^^f-v^-l- ( (4 

(iR, 2S) -2-T5.y-i- {A-yj^:i-^y=^-^^) -3- (4- ( h y 7/1^;^- 

Pp^^/V) -l-:/n/V-/^ (4 5 0mg, 1. 4 4^.V't/U) (DT± 

f^by/K3 0m\)W^\^4-;^t^V-l~i-y^\yy:^/^-!^y^ (2 6 Smg, 
.0 1. 445y^/^) *3<tt>*l-^f-/W3- (3-v>^^/^r^yyo tVl^) ;&/Wis^v? 
>f 5 K-.*^^:te (4.1 3ing, 2 . 1 5 ^ y ^/^) ^P<ttJ^ 1 Kn^V- 1 H-< 
y y h y T V^-/^ (22.0ing, 1. 44^ y ^/^) ^^P ;iT^ia"e«iS# UfCo 



SfS^^^TK (1 0 Om 1) X'^I^U g^m^f^/V (1 p Om 1 X 2) T'ttUiUfc, . 

l,^ g^^ai5^/^-^drf->;e).bS^S$-^'C> mMit"^^ (4 8 7mg, 7 0%) . 
mp 198-199°C • 

IRvmax'^W^: 1636. 1620, 1607. 
20 Anal. Calcd for CggHzaF^NOa: C, 69.85; H, 4.81; N, 2.91 
Found: C, 69.80; H, 4.92; N, 2.79. ' 

MR (CDCl3)5: 2.58 (3H, s), 2.66-3.06 (IH, m), 3.33 (IH, brs), 4.60-4.80 
(IH, m), 4.98-5.06 (IH, m), 5.80 (IH, d, J = 8. 2 Hz). 6.92-7.54 (12H. m), 
7.59 (IH, d, J = 8.6 Hz), 7.89 (IH, d, J = 8.2 Hz). 
25 MM^i 3 7 

5-^Dn-N- [ (IRS. 2 SR) -2- (4-7/l';^P ^n^^/l') -2-t Vn^i^ 

-1- [4- (h y :7/u;^cip{^;W ^:^v^/^] ^^J^l -ty ^ ^^y-i-^^^^^f- 

1) s-ii^an-l--^^ h^i?3i5'/^ 
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5-7 ^ h^^m^i^ /l-l. 3 5 8 g (6. 3 0 9 5 U ^/V-) ^^M^ 

lomi^-vmwL^^iii^h. 7kif^y,Mmmi-hv^j>^o. 52 & (7. sy^y 

7mr. mm-^O. 34 g (3. 47$y^/l-) <Z)?i:fi^2mmi^^^B;t. 

1 oo°cT'o. 5fl#^m#Lfc„ Mmcn^mLtc'^. ^^£:^s^7KT'#«?u i^i?^ 

f - ^/i^^a^f-/u= 1 5 / 1 ) , S ^#fCo 
M^l^^*: ilxao, 7 1 3g IiX^4 8% 

^H-NMR (CDCI3, 200MHz) 8 1.47 (3H, t, J = 7. 2 Hz), 4.48 (2H, q, J = 7. 3 Hz), 
7.47-7.66 (3H. m). 8.22.(1H, dd, J = 1. 1 Hz. 7.3 Hz), 8.53 (IH, d, J = 8. 6 
Hz), 8.85 (IH, d, J = 8.4 Hz); IR (neat) 1717, 1262, 1196, 1142, 789 cm'^ 

2) 5-1^^ 

5-^au-l-i-7.\sziL^zj;.^/U0. 713g (3 . 0 3 8 ^]) ^e/U) (D?i ^ y 
-?V2 Om 1 -■ r YviyyVY 0 m 1 NTK^-ft;-^ H y AtK^^^ 

4. 5 6ml <-4. 56^y^/U) -^Mtl. M-e-BfeM#tfCo B.'^M^^^m. 

6^)^^ HXSO. 5 4 7 g liX^8 7% 

mp 248-250*0; 'H-NMR (DMSO-de, 200MHz) 5 7.64 (IH, t, J = 8.0 Hz), 7. 74-7; 83 
(2H, m), 8.23 (IH, d, J = 6. 6 Hz), 8.46 (IH, d, J = 8. 6 Hz), 8.84 (IH, d, 
J = 8. 8 Hz); IR (KBr) 3100-2550, 1678, 1302, 783 cm-^ Anal. Calcd for CaHvClOj: 
C, 63.94; H, 3.41. Found: C, 63.96; H, 3. 60. 

3) 5-^5^13 o-N- [ (IRS, 2 SR) -2- (4-7/V;tn:7;3i^/U) -2-t K 

(IRS, 2SR) -2-T5y-i- {\-y fv:^ny ^z^jv) -3- [4- ( h y :7 

jvirxi 7< J-jv) ya^z^?v\ yu/-<y- 1 -:t—;^0. l63g(o. 52 0.^y "tr/u) , 

S-j? o 13-1-^7 b:3^^0. llg (0. 525y^;^), l-H^u^iy^yy 
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hVry^Jl'A^I^S Omg (0. 52^y^/W) ^r±h=^h])J^10mlfpX* 
mW i^^lT!)^ h 1 -=^J-}V- 3 - ( 3 =^)VT ^ / y P tVW 5; K ■ 

liO. lOg (0. 52^ y^/U) tr;!jPx.s ^ttT-BJfe3t#tfCo ^^&t{^Srl^^3i 

efeJlta^ i|X»0. 2 2 3 g ID1^8 5% 

mp 211-212°C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.92 (IH, dd, J = 10.8 Hz, 
14.0 Hz), 3.14 (IH, dd, J = 2. 7 Hz, 13. 7 Hz), 4.68-4.83 (IH, m), 4.94 (IH, 

10 t, J = 4. 5 Hz), 5. 36 (IH, d, J = 3. 6 Hz), 7. 08 (2H, t, J = 8. 8 Hz), 7. 17-7. 58 
(IIH, m), 7.75 (IH, d, J = 10.0 Hz), 8.27 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3277, 
1636, 1537, 1514, 1327, 1229, 1169, 1121, 1069, 1020, 833, 785 cra"^ Anal. 
Calcd for C27H20CIF4NO2: C, 64.61; H, 4.02; N, 2.79. Found: C, 64.47; H, 4.00; 
N, 2.58. 

15 MMM 3 8 

N- [ (IRS, 2 SR) -2- i4-yjU:toyaL=^jU) -2-t Kp^^tv^-I- [4- 

« 

K q 7 ;? V- 1 -;«7 /V-zJ? ^ K 

(IRS, 2 SR) -2-T^/-l- (4-7/P;to7.cn::^/U) -3- [4- (h y 7 
20 7« ^/W) 7 *ri/W3 1 -:t^/l^O. 139g(0.444^.y ^JV) ^ 

4-=:hP-5, 6, 7, 8-x b7t Ft3■:^7^5'l^>'-l-;^/^/^^V@? (Ch em. 

Pharm. Bui 1. , 32, 3968-8 0 (1984) #Rg) 9 8mg (0. 

4 4 ^ y ^/U) , 1 -t Kn dr iz-^^y h y T ^/-/WTKfntl 6 8 m g (0.44^ 

y ^/V) ^T-feb^^hy/HOml ^X^mWLti:^^ b 1 -^'f /W 3 - ( 3 -v^p< ^/l^ 
26 T ^ y If/W) ^ K • *l^:||8 5mg (0. 44^y ^/l^) 
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efelS^ KX*0. 1 4 6 g 11X^6 4% 

rap 207-209^); ^H-NMR (CDClj-DMSO-de, 200MHz) 6 1.51-1.75 (4H, m), 2.00-2.15 
(IH, ra), 2.28 2.43 (IH, m), 2.80-3.07 (4H, ra), 4.62-4.76 (IH, m), 4.93 (IH, 
t, J = 4.2 Hz), 5.11 (IH, d, J = 3.6 Hz), 6,89 (IH, d, J = 8.0 Hz), 7.08 
5 (2H, t, J = 8.8 Hz), 7.18 (IH, d, J = 9.2 Hz), 7.32 (2H, d, J.= 8.2 Hz), 
7.48-7.54 (5H, m) ; IR (KBr) 3275, 2944, 1644, 1526, 1331, 1159, 1127, 1069, 
835 cm'^; Anal. Calcd for C27H24F4N2O4 : C, 62.79; H, 4.68; N, 5.42. Found: C, 
62.53; H, 4.49; N, 5.30. 

mmm 3 9 

10 6-7/V;^n-N- C (1 RS, 2 S R) - 2- (4-7/l':tP ^ct:::^/^) -2-t Fn^ 

(IRS, 2 SR) -2-T^y-l- (4-7/V:ta73.c=:/V) -3- [4- ( h y 7 
;l-:tn ^;l/) 7 3^-/1^] :7°u 1 /kO . 234g(0. 7 4 7 5, V ^ju) , 
15 6-7/W;^P-l-:^7 hJC^ (gfe^'M^lti^EP 0 9 3 1 5 4 7 Al#Ri) 0. 14g 
(0. 7 5 ^ y^>'V) X 1-t Kn^ri/^yy T>^— /WKfRi^O. llg (0. 
• 7 5 ^ y ^/W) h y/H 0ml fp-Vt^WLf^-^^h l-^'f'J^-S- (3- 

^/wr ^ / e/u) j^/u^i;^'^ ^ K • MB^o. i4g (0. 755; y 

Sfeii^^ JlKftO. 3 0 2 g 11X^8 3% 

mp 223-224*C; ^H-NMR (CDClj-DMSG-dg, 200MHz) 8 2.85-3.08 (2H, m), 4,73-4.87 
(IH, m), 5,04 (IH, s), 5,12 (IH, s), 7.05-7. 16 (3H, m), 7.21-7.44 (6H, ra), 
25 7.50-7.58 (5H, m), 7.79 (IH, d, J = 8. 2 Hz) ; IR (KBr) 3268, 1638, 1516, 1325, 
1227, 1167, 1121, 1069, 864, 829 cm"'; Anal. Calcd for CgTHaoFgNOa-O. IH2O: C, 
66.56; H, 4,18; N, 2.87. Found: C, 66.38; H, 4.28; N, 3.11. 
mMM 4 0 

N- [ (IRS, 2SR) -2- i4-yjVtny3Lz^jU) -2-tKn^v'-l- [4- 
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ihVy/u^^^/f-M ^^-v^/w] ^^/i^] -5-:=-h^i'y^ \^y-l~^/i-^^f• 
(IRS, 2 SR) -2-7^7-1- (4-7;P;rn7ai:^/l^) -3- [4- (hy 7 

^^r^/W'lT'py-^y-l-;^— /UO. 166g(0, 530^ P ^/I^) > 
5 5-^bP-l-'t:7 haig^O. 12g (0. 5 3 ^ y ^yV) , 1-h h^u^i^^Z^V 
r )/"-y^7KfR^I^ 8 1 m g ( 0 . 5 3 ^ y ^/W) ^7ir h y/H Om 1 cf'T* 

m.0. lOg (0. 53 ^ y^/1^) ^;!ipx.> ^?^i?-8fejt#ufc„ Rit^m^m^^ 

l^^^^n U§lO. 2 5 8 g W9 5% 

mp 211-214^:; ^H-NMR (CDCla-DMSO-de, 200MHz) 5 ,2, 85-3.. 13 (2H, m), 4.74-4.88 
(IH, m), 5.00 (IH, t, J =4.3 Hz), 5.19 (IH. d, J. = 3. 6 Hz), 7.10 (2H, t, 
15 J = 8.6 Hz), 7.34-7.42 (4H, m), 7.50-7.70 (7H, m), 8.15 (iH, dd, J = 1. 1 
Hz, 7.7 Hz), 8.49 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3287, 1680, 1526, 1329, 1115 . 
cm"^; Anal. Calod for C2TH20F4N2O4 • DMF : C, 61,54; .H, 4.65; N, 7..18. Found: .C, ■- 
61.24; H, 4.62; N, 7. 17. 
MMM 4 1 

20 N-[(1RS, 2 SR) -2- (4-77l^;^-a7ac^;^) -2-t: Fn=3ri^-1- [4- 
(hy P'/^;^D7«^/w) t^^^-u^/i'] Ji^/i^] -1, 2, 3, 4-T- h^k K^':^:7^ 

1) 1, 2, 3, 4-r h7 1 v:/-l-;«;;k#ygg 

3. 4-v?fc: KP•:^7^$? ^^--l, l (2 H) ( j . Or 

25 g. Chem. , 54, 2713-18 (1989) ^M) 5. 1 2 9 g (18. 
Se^y^/l-) , h ]} ^ A 2 . 1 7g (3 7. l^y^yl^) . TKlml^v? 

7< ^JW:^/U^^iy Kl0mlc|3-ei80 X:\LX 1.50 MMB L.fc„ ^?a(Cf«^iP U 

J>>X^m. ^B^^B^^Ltz-o %htit.mWt:-yV:^^/i^:^yJ>>^ti^ }>^y 
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y^-KxmML (:^'^i-y/mm^^/^=i 5/1) , i, 2, 3, 4-rh7 

h y !>i^7K#^^3 0ml (30^ P^/k) Sr;!jP;t. ^?at?-Bfejt# L/Co SfS:?^^ 

. JlXiO. 3 50 g 

10 mp 80-82t:; ^H-NMR (CDCI3, 200MHz) d 1.67-2.27 (4H, ra), 2.67-2.93 (2H, m), 
3,85 (IH, t, J =5.5 Hz), 7.08-7.26 (4H, m) ; IR (KBr) 3065-2500, 1692, 1298, 
1225, 951, 752 cm"'; Anal. Calcd for CiiHiaOg: C, 74.98; H, 6.86. Found: C, 
74.58; H, 7.05. 

2) N- C (IRS, 2SR) -2- (4-7 :!:.:=. /V') -2-t Ko^i/-l- 
15 [4- (hU oi^/l^] -1, 2, 3, 4-7'h7tKP 

(IRS, 2SR) -2-r%y-l- (4-y/U^ny:x^^7U) -3-14- ihVy 

yaL=:.;v']-:fu/-^l/-\-:^^;vo. 2 9 5 g (0. 9 4 2 
1, 2, 3, 4-r h7t Kn'^7^5'Wi^-l-;*/VjJ^>i?0. 17g (0. 9 4^ 
20 y^/l^) . I-t Kn^v--^:^y hyTy'-/^7kfP%0, 14g (0. 94^!J^ 
M If T-fe h = h P 0 m 1 "C^^ X^f^t^ h 1 -ct^^/U- 3 - ( 3 -i^^ f^/^T ^ 
. y % K • mmm.Q. 1 8 g (0 . 9 4 U ^/w) ^MX.. M 

efe^i^^ ilxao. 3 5 9 g 11X^8 1 % 

mp 205-214'C; 'H-NMR (CDCl^-DMSO-dg, 2OOMH2) 5 1.35-1.95 (4H, m). 2.59-2.87 
(4H, m), 3.45 (IH, t, J = 6. 1 Hz), 4.38-4.49 (IH, m), 4.73 (0. 5H, t, J = 
4.4 Hz), 4.82 (0.5H, t, J = 4. 1 Hz), 5.28 (IH, d, J = 4. 0 Hz), 6.32 (0. 5H, 
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d, J = 8.8 Hz), 6.40 (0. 5H, d, J = 8. 4 Hz), 6.56 (IH, d, J = 7. 4 Hz), 6.91-7.23 
(7H, tn), 7.34-7.50 (4H, m) ; IR (KBr) 3279, 1647, 1514, 1329, 1167, 1113, 
1069 cm"'; Anal. Calcd for C27H25F4NO2: C, 68.78; H, 5.34; N, 2.97. Found: C, 
68.62; H, 5.24; N, 2.90. 
5 ^WJ4 2 

N-[ (IRS. 2SR) -2- (4-7/1^:^0 7 31 ^/k) -2-}^ l4- 

( h y :7/p;e-p^5^;p) 31^/^] -6, 7, 8, 9-7" t Kn-5H- 

>^ [ a ] ^ a ^T'x ;x- 1 -;(7 f- ^ K 
1) 6, 7, 8, Q-x byt Fn-SH-^^'^^ [a] Vi^n^7°7">'-l-:^7/^ . 

10 

6, 7, 8, 9-r byt Kn-5H-^:/>^ [a] v'i^a^7°x:/-l-'l'/^;^^ 
. y —JV (TetrahedTon, 53, 15969-15982(1990) # 
m) 1. 2 3 2 g (6. 9 9 0 5:]) ^71^) (DTizhy5 0m\Wm^.7Ki^T. M 
7K^P^^2. 10 g (2 1. O^y^/U) tWkW.^2ml^7i(.9m\\Cl^M\^tc 

Sfe^^ IIX*0. 9 16g I|X^6 9% 
20 mp 111-'112'C; ^H-NMR (CDCI3, 200MHz) 8 1.60-1.9.0 (6H, m), 2.88 (2H, t, J 

= 5.5 Hz), 3.17 (2H, t, J = 5.1 Hz), 7.14 (IH, t, J = 7.5 Hz), 7.28 (IH. 

d, J = 7.8 Hz), 7.69 (IH, dd, J = 1. 5 Hz, 7, 7 Hz) ; IR (KBr) 3200-2500, 1690, 

1437, 1408, 1283, 1273, 916, 758 cm''; Anal. Calcd for CaHuO^- C, 75.76; H, 

7.42. Found: C, 75.71; H, 7.21. 
25 2) N-[(1RS, 2 SR) -2- (4-7/l^;tP7 3i:::^/^) -2-t Ko=3r-:x-l- 
[4- ( h y ^f^/l^] -6, 7, 8, 9-r b7 t KO" 

(IRS, 2SR) -2-7$y-l- (4-7/V;^n7*^/W -3- [4- (hy7 
jU^u/'f-Mya:.^jv2^u/^y-l-:i-—jU0. 16 3&(0. 5 20^y^/^)x 
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6, 7, 8, 9-X ^7t Kn-5H-^yy' [a] V;^D^7°7=->'-l-;^7y^4^V 
9 9mg (0. 52 ^iJ^/^), 1 -t Kp '^f^ix^i/y MJ Ty-/WKfPi^ 8 0 m 
g (0. 5 2^i;^;u) ^T-fe MJ/H Om 1 l-^5^/^- 
3- (3-v?^f-/WT^yynbVW :;(7/l/xKi;'^ ^ K-4I^:£0. lOg (0. 5 2 



>jg^ JlXftO. 156g 1|X^6 2% 
10 mp 210-211'C; 'H-NMR (CDCls-DMSO-de, 200MHz) 6 1.35-1.48 (2H, m), 1.51-1.61 
(2H, m), 1.68 1.81 (2H, tn), 2.39-2.47 (2H, m), 2.69-2.80 (2H, m), 2. 85-3.02 
(2H, m), 4.63-4.77 (IH, ra), 4.86 (IH, d, J = 3.8 Hz), 4.98 (IH, t, J = 3. 6 
• Hz), 6.67 (IH, d, J = 9.0 Hz), 6.76 (IH, dd, J = 1.4 Hz, 7.4 Hz), 6. -94 7, 11 
(4H, m) , 7. 30 (2H, d, J = '8. 0 Hz) , 7. 46-7. 53 (4H, ra) ; IR (KBr) 3335, 2922, 
15 1622, 1532, 1508, 2327, 1171, 1127, 831 cm"'; Anal. Calcd for CggHgrF^NOg: C, 
69.27; H, 5, 61; N, 2.88. Found: C, 69.20; H, 5.62; N, 2.86, 

4->^n^-N- [ (IRS, 2SR) -2- (4-y ;l^:^uy Kp^V 

-1- [4- ( hy :7/v;^o^^/k) -^^-v^/k] ct^/ix] ^:/-l-;(7/^#d^1^ 
20 ^ K 

\--fn^-A.-:^^)V^y^W\4. 9 8 g (6 7. 7 5 ^ U ^/l^) ^ N->^'n 
^J^jJ'i/W ^ Kl 2. Ig (6 7. S^y^yk), 2, 2' -T^^y^ Vzf 

^Dc^Mj/p) 50mg (DmmcmM 5 o m i mn^ 0 . 5 ^mmMm>\^tLo e 
25 mw^^m^iii^m intern. j^^ttm^^mLx^^ . tm^i^^t^i^^-T/ux*m 

AT ^ K3 Om 1 U 1^^-^ h y lg(136 ^ U ^/W) ^M^. 
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|^^a:^/V=2 0/1 -6/1) , g6^i^^#fc„ 
^WiW- JlXfi: 14. 9 7 g ilX^ 7 9 % 

5 'H-NMR (CDCI3, 200MHz) 5 2.11 (3H, s), 5.53 (2H, s), 7.40 (IH, d, J = 7.8 
Hz), 7.58-7.69 (2H, m), 7.77 (IH, d, J = 7. 4 Hz), 7.97-8.05 (IH, m), 8.28-8.36 
(IB, m) ; IR (neat) 1740, 1381, 1366, 1225, 1024, 824, 758 cra"^ 

2) {A--:fvi^-l-'j-7^M 

i^i^ (4-7^13^-1-^:7^/1/) :^=f)V\A. 9 7g (5 3. 6 3 ^ U ^/V) ^ 
10 7Ki^^b-:M> y IJ' A 3 . 22g (80. 4 ^ y iJ^y — /I'S Om 1 -;?K3 0 

m I -T h 7 1 K.n r7 7 ^ 3 0 m 1 T\ %mz.X 3 0 ^^^^If t/Co mM.^^ 

y>{-\z.Ximi (•^^f-://@^^^5=->'i'^3/i-2/i) , g^i^^n^/k— vdf-i^ 

15 x.^^^\^\.x ^ ge<]i^^#fcc 

S^^^ JlXftl- 1. .7 7 g 1R^9 3% 

mp 92-93°C; 'H-NMR (CDCI3, 200MHz) 6 1.80 (IH, t, J = 5. 9 Hz), 5.13 (2H, 
d, J = 5,8 Hz), 7.38 (IH, d, J = 7, 6 Hz), 7.56-7.68 (2H, m), 7.76 (IH, d, 
J =7.6 Hz), 8.07-8.15 (IH, m), 8.27-8.35 (IH, in); IR (KBr) 3214, 1375, 1258, 
20 1073, 997, 822, 748 cm'^; Anal. Calcd for CnHgBrO: C, 55,72; H, 3.83. Found: 
C, 55.86; H, 3.70. 

3) 4-yR*-l-^7 ho^^ 

( 4 -7' p^-- 1-^7^/1/) :^^J—)V\, 3 2 9 g (6. 0 2 7 ^])^/^) <n> 

r^yv^^miwm^. 7R?^T> iiTKiJ^pi^^i. 81 g (18. i^y^/v) 

MMl. 2 7 2 g W8 4% 
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mp 223-224*C ; 'H-NMR (CDCl^-DMSO-dg, 200MHz) 6 7. 60-7. 69 (2H. m) , 7. 83 (IH, 
d, J = 7. 8 Hz), 8.06 (IH, d, J = 8.2 Hz), 8,28-8.36 (IH, m). 8.99-9.08 (IH, 
m); IR (KBr) 3100-2500, 1694, 1566, 1508, 1279, 1252, 1190, 903, 785, 762 
cm'^; Anal. Calcd for CuHjBrOg: C, 52.62; H, 2.81. Found: C, 52.42; H, 2.87. 

t 

4) 4-yi3^-N- [ (1 RS, 2 SR) -2- (4-7/l^:tap^3.c:i;^) -2-t K 

P^v'-l- [4- (by P'/WjtnT^f^/i^) ^i^i^/i'^ -fy^^^y-l-tJjv 
(IRS, 2SR) -2-T5y-l- U-y jvifrny -3- [4- ( h ]) 7 

JV-^XI^^JV) y:^::^?V\zrxx/-^V-\-is--}VQ, 2 0 9 g (O. 6 6 7 ^ iJ^/W), 

4- P^'o^-l-^>' hai^go. 17g (0. 67$y^/U), l-t Kn^v'-<>->^ 
V^)r-/-)Vij^'maQ. iQg (.0. 6 7 ^ y^/k) ^T-fe b^fy/H 0ml ^ 

^ito. i3g (0. ■6 7^y^/k) ^^p;^, mM.x^-mmx.fz.o u.mm^mm 

5- felt^ l|X40. 3 0 9 g iK^8 5% 

rap 229-231'C; 'H-NMR (CDCVDMSO-de, 200MHz) 5 2.84-3. 11 (2H, m), 4.71-4,85 
(IH, m), 5,00 (IH, t, J = 4.0 Hz), 5.24 (IH, d, J = 3. 8 Hz), 7.04-7.13 (3H, 
m), 7.33-7.60 (lOH, m), 7.69 (IH, d, J = 7.4 Hz), 8.20 (IH, d, J = 8. 8 Hz); 
IR (KBr) 3262, 1638, 1537, 1514, 1329, 1163, 1125, 1069, 833, 754 cm"^; Anal. - 
Calcd for C^^H^oBrF^NOj: C, 59. 36; H, 3.69; N, 2.56. Found: C, 59.31; H, 3.84; 
N, 2.72. 

Illi^j4 4 ■ 

2-iy-!^u^yi-jV~l^- [ (iRS, 2 S R) -2- U-y ^i^:tny :^=l;u) -2- 
k Yn^i/-i~ [4- {V)}y/V:^n^^;v) ^f-zi^l T-fehT^ K 

(IRS, 2SR) -2-T^y-l- {A-y;v:t^y:ru=^JU) -3- [4- {Y))y 
;v:tn y^^^^jv} -fu/<:y~ 1 -;^^y^o . 156g(0.498^y^yU),. 

v-^ D-^>'^/ki^^6 4nig (0. 5o^y^/W ^ 1-t Kp^t^^:/'y h y T 
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y^WKfRt/ 7 6 m g (0. SO^y^/V) ^T-fe h y/H Om 1 tfiT'EW^L 

h 1 3 - ( 3 -v^^ ^;^T ^ y T'p :ii/ut<i:^4 ^ K • 9 5 

mg (0.505; y^/W <lr;!)B;i^ ^taT*-efeJt# tZ-o S^S^^^g^i^^f-zWei^ 

efe^j^S^H llXiO. 18 5g J|X$8 8% 

■ 

mp 195-196°C; ^H-NMR (CDClg-DMSO-de, 200MHz) 6 0.75-1,05 (2H, m), 1.25-1.65 
(6H, m), 1.92 2.12 (3H, ra), 2.77-2.81 (2H, m), 4.39-4.52 (IH, m), 4. 65 (IH, 
10 d, J = 3.4 Hz), 4.93 (IH, t, J = 3. 3 Hz), 6. 10 (IH, br d, J = 8.4 Hz), 7.06 
(2H, t, J = 8. 8 Hz) , 7. 21 (2H, d, J = 8. 0 Hz) , 7, 39-7. 49 (4H, . m) ; IR (KBr) 
3301, 2949, 1645, 1539, 1514, 1327, 1163, 1125, 1069, 829 cm"^ Anal. Calcd 
: for C23H26F4NO2: C, 65.24; H, 5.95; N, 3..31. Found: C, 65.08; H,. 5.90; N, 3.41. 
MMM A 5 

15 S-i/tJ'n^^'^/l'-N- [ (IRS, 2SR) -2- (4-7/V';^-n 7 3:^/1^) -2- 
K 

(IRS, 2 SR) -2-r 5/-1- (4-7y^^P7ccnyU) -3- [4- ( h y :7 
7W;tnp<^7^):7;,^=/^]7'a/N°>'-l-:t— yl^O. 1 5 7 g (0. 5 0 1 5 D ^/V) ^ 
• 20 3-v^^ P^^^^/WT'P t°;^:/ig7 1 mg (0. 5 0 ^ y ^^W) ^ l-tK^^v^^ 

yyvvry^—zi^Tk^mi 7ms (o. 5 0 5:y^7^) ^r±h=^ h])Mi.omi 

f^XMWi^tsiii^b 1-^^/1^-3- (3-v^p<^/^T^yynt°;l-) ;?;/Wlsv^'i' 5: F • 

m^M.9 6mg (0. so^y^/v) ^M^s ^^u.v-mm¥Lfco RjiL^^^^ 

e^^^ HXfiO. 180g J|X^8 2% 

rap 169-170^; 'H-NMR (CDCI3, 200MHz) 8 0.98 (2H, br s), 1.35-1.70 (9H, m), 
2.07 (2H, dt, J = 2.6 Hz, 7.4 Hz), 2.76 (IH, dd, J = 10.4 Hz, 14.4 Hz), 2.90 
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(IH, dd, J ^4, 4 Hz, 14.6 Hz), 3.61 (IH, d, J = 3.6 Hz), 4.36-4.50 (IH, in), 
4.97 (IH, t, J = 3.5 Hz), 5.39 (IH, br d, J = 7.8 Hz), 7.08 (2H, t, J = 8. 8 
Hz), 7.21 (2H, d, J = 7. 8 . Hz), 7.39 (2H, dd, J = 5.6 Hz, 8.4 Hz), 7.51 (2H, 
d, J = 8.0 Hz); IR (KBr) 3303, 2951, 1645, 1537, 1514, 1327, 1163, 1123, 
6 1069, 829 cm"^; Anal. Calcd for C24H27F4NO2: C, 65.89; H, 6.22; N, 3.20. Found: 
C, 65.61; H, 6.16; N, 3.32. 

6 

N- [ (IRS, 2 SR) -2- (4-:7yP;a-n:7ai^/l/) -2-t Kn^i>-.l- [4- 

10 ^ K 

(IRS, 2SR) -2-T^y^l-: (4-7>'W:^-t37ai::^/>) -3- [4- (MJ:7 
. /I';^l3p?^/V) 7a:C=7>]7'n/N*>-l-:t-/W0. 173g(0. 552^ U ^/l^) > 
l-^:yy^f-:ty:jiy-3-:^^U:^>m iSyn th. Commun. , 1 5,. 7 1 
1-7 1 3 (1 9 8 4) #RSO 0. 10g(0. 5 5 5 D ^/l^) 1 -t 
15 hVTy-/U7^^!^8 5mg (0. 5 5 ^ y^/k) ^T-fe b:=: hy/H Om 1 

^^^0. iig (0. ss^y-^/v) ^M^^ ^m.x^—mMWi.fco- mf^M^m 

e^^^^ 1|X*0. 2 04g 1|X^7 8% 

rap 188-189°C; 'H-NMR (CDCI3, 200MHz) 8 2.88-3.08 (2H, m), 3.64 (IH, d, J 
= 3.6 Hz), 4.59-4.72 (IH, m), 5.13 (IH, t, J = 3. 2 Hz), 6.04 (IH, d, J = 
8.8 Hz), 7.09 (2H, t, J = 8.8 Hz), 7.31-7.60 (9H, m), 7.82-7.92 (2H, m) ; 
25 IR (KBr) 3333, 1622, 1537, 1510, 1331, 1159, 1123, 1069, 833, 766 cm'; Anal. 
Calcd for CgjH^F^NOjS: C, 63.42; H, 4.04; N, 2.96. Found: C, 63.50; H, 4.10; 
N, 2.90. 

7 

N- ( (IRS, 2SR) -2- (4-7/1^:^0731:::/^) -2-1; Kd^tv'-i- ( (4 
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4->'ai^/HS^ (1 4 Img, 0. 8 6 ^ y ^/w) (Dx byt Kn77>' (5 
ml) mm^.^t^-f]}^^^^]} iO. 15ml. 1. 7 2 5 y^/P) *5j;tJ«N, 
N-v>^ ^/W^^/l^AT 5: F ( 0 . 0 1ml) ^Mx.Xs ^UX^ 3 0 ^MMW 
5 J^;;^^^te0* LfCo mm(Dm^^^^^ (SmU ^im- (IR.S, 2SR) - 
1- i4-yjU:tx^ya:-=^/^) -l-t (4- ( MJ 7 /l^:^ o ^ ^/U) 7 

^iri/i') - 2-7^0 tvuT 5: (200mg, 0. 575:^ ^/i^) j;t>*iafp 

fiW7jc (5ml) ^A0;tT^fiTi^:^iK#L7to ^i;&?^^7ic (50ml) T^f?L. 

(5 0ml X 2) T'ttm LfCo ^^W.^m^'kW\^X'&tW\^. ^StKW 

• (^=3E^i^i/ : g^^^f-y^=4 : 1-1 : 1) T^)^^U 
bS^^B^-^T^ Sjl^b-^i^ (17 9mg. 6 8%) ^Wz., 
mp 150-151*C 

IRv max'^'cm"^: 1645, 1508. 
15 Anal. Calcd for C^i^^^^z- C, 67.96; H, 5,48; N, 3.05 

Found: C, 67.91; H, 5.35; N, 2.98. , . 

'H-NMR (CDCI3) 6 : U 70-1. 90 (2H, m), 2.00-2.14 (2H, ra), 2. 51 (2H, t, J = 7. 4 

Kz), 2.70-2.94 (2H, m)., 3.44 (IH, d, J=3.6Hz)i 4.30-4.56 (IH, m), 4.92-5.00 

(IH, m), 5.38 (IH, d, J = 7.0 Hz), 7.00-7,60 (13H, mj. 
20 |IJiM4 8 

N- ( (IRS, 2SR) -2- {A-yj\^irx2yaL^;\^) -2-.t KD=^i^-l- ( (4 



(IRS, 2SR) -2-r^J-l- {A-y;V^X2y a:.=.;v) -3- (4- (by 7 
25 ;V:^X2/^;V) y j^^;V) -l-yuy<y^/U (4 5 0mg, 1, 4 4 5: y ^/k) <D 
^^zJLf-/U (20ml) l^mc Z-ya^^)V:fu u ]} F ( 3 2 Om 1 , 2 . 

1 5 5: y *3 J: TJ^ISf pSWtK ( 2 0 m 1 ) ^M^xmuxm^W:W tfdo Elt^ 

m^7^ (1 0 Om 1) T^f^U l^^^f-/^ (1 0 Om 1 X 2) X^tHLtCo ttW 
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mp 144-145^ 

IR V max'^'cm"^ : 1636, 1541. 

Anal. Calcd for C25H23F4NO2: C, 67.41; H, 5.20; N, 3.14 
5 Found: C, 67.30; H, 5.21; N, 3.38. 

'H-NMR (CDCla)^: 2.30-2.44 (2H, m), 2.58-2.94 (4H, ra), 3.29 (IH, d, J = 4. 0 
Hz), 4.30-4. 48 (IH, m), 4.76-7,86 (IH, m), 5.33 (IH, d, J = 8. 4 Hz), 6.98-7.38 
(UH,. in), 7.46 (2H, d, J = 8.0 Hz). 



10 4, 4, 4-KI^ :7/^:^D-N- [ (IRS, 2SR) -2- (4-y/l^:^nys^=^^U) 
-2-t: Ko=¥v^-1t [4- Cb y 7/U;^P7<9^/^) ^C/v'/v] ^^ju] -2-7<^/i<- 

(IRS, 2 SR) -2-T$y-l- (4-7/V;t-n73i-/k) -3- [4- .( hU 7 

/u:^D f-ju) y3u=^/u2 -fu/^^^y- 1 -ir^jVQ. I54g(0.492^.y ^jv) , 
15 4, 4, 4-MJ 7;v;tP-2-p«^/w2-7'-r:^^7 6ing (0. 4 9$y*y^), 
1-t Kn^V^:/>^hy /i^TKfPJ^T Smg (0. 4 9 5; y ^;W). ^Tir h 
. • h y /H 0 m 1 ^iT'jt^ L?i^ b \-au^}V- 3 - ( 3 -i^^ ^/^Z -fxi tVl^) 
. ;?7/V7js v'^ 5 K 'MW^ 94ing (0. 495y ^/l^) &JP;i, ^M-e-ifeit# L 

a^l^^ IRSO. 178g 11X^8 1% 

mp 182-183'C; ^H-NMR (CDClj-DMSO-dg, 200MHz) 5 2.04 (3H, s), 2:80-2.84 (2H, 
m), 4.41-4.54 (IH, m), 4.84 (IH, d, J = 3,2 Hz), 4.94 (IH, t, J = 3.3 Hz), 
25 6.24-6.26 (IH, m), 7.06 (2H, t, J = 8.6 Hz), 7.20 (2H, d, J = 7.8 Hz), 7.33 
(IH, d, J = 8.6 Hz), 7.42-7.49 (4H, ra) ; IR (KBr) 3297, 1647, 1541, 1514, 
1329, 1167, 1119, 1069, 831 cm"^ Anal. Calcd for CaiHiaF^NOg: C, 56.13; H, 4.04; 
N, 3.12. Found: C, 56.02; H, 4.04; N, 2.82. 
■MM 5 0 
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2, a-v'i^DO-N- ( (1 RS, 2 SR) -2- (4-y/^::rP73i=yW -2-t K 
n^v--!- ( (4- (hi;:7yk;^n^f^/l') 73^-;^) :x.^;V) ^yXT 

(IRS, 2RS) -1- (4-7/I^:tP7ai::^/l') Ko=¥v^-3- (4- (b 

5 y 7^:^/^) -2-'7°nfcVVT5^lt^i^ (1 5 Omg, 0. 43 

5 ]} (OW^^^'f'f^ (5ml) 2 , S-v^iJ' P P y K ( 1 

3 5mg, 0. 6 4 ^ y^/l^) *5j:t>'tafpmWxK (5m 1 ) ^iP^X^t&T'l^^ti 
#LfCo S:^5^^^7K (50ml) X*%|RU (50ml X 2) "eJittib 

10 B.^m^^y3 io^)V-fiyJ>.pn-7h'^yy^— (^^riJ-:/ : @|^^5"/i'= 2 : l) 
-tflSML. m^:^^J\^-^^^yii^hW^^^^X. ,m.m\^-^^ (1 6 Img.. 7 
7%) ^#fCo 
mp 187-188°C 

IRvmax'^W: 1647, 1537, 1514. 
15 Anal. Calcd for C23H17CI2F4NO2 : C, 56.81; H, 3.52; N, 2.88 
Found: C, 56.82; H, 3.38; N, 2.85, 

^H-NMR (CDCI3) 6 : 2. 80-3. 10 (3H, m), 4. 60-4. 80 (IH, in), 5. 08 (IH, d, J=-3,8 
Hz), 6.06 (IH, d, J = 8.8 Hz), 6.96-7.38 (6H, tn), 7.40-7.62 (5H, m). 
Hii^iJ 5 1. 

20 N- [ (IRS, 2SR) -2- (4-7/U;^P ^cr.^/^) -2-t Kp^v'-I- [4- 

.( by ^/^JtP^^/i^) ^yV'/v'] :x.=f-jv] -6-^ ^p■:^7^5'^^-l-;^77^^^?^f■ 
5 K 

(IRS, 2 SR) -2-r (4-7/l-;d-P73ic^7W -3- [4- (b y 7 

;U;^P7«^/W) 73iri/k]7'P^-«i^-l-;t— /VO. 178g (0.568^ y ■=E->'U) . 
25 6-^ bP-l-^t-^ b^i? (J. Org. Chem. , 54, 3596-602 (1 
9 8 9) #Ri) 0, 12g (0. 5 7^y^>'U)^ 1 -t Kp ^^^^i^^ b y T / 
-yWXfPt>8 7mg (0. 5 7^y^7U) ^T-fe b^ b y /H 0 m 1 't>-e}t#L7'^ 

ifi^i 3 _ ( 3 --^^ ^^ji^r ^ y :/P \fjv) ti /wzi? 5: k • 0 . 1 
1 g (0. 57 5: y^^u) -knTL. ^M-e-iifeiti#Lfc„ ^^0.-^^n=^^ M-c% 
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i^^H^bLT. n&o!>^^nf:Lo hxao. 2 5 eg 11x^88% 

115) 206-207'C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.93 (IH, dd, J =11.0 Hz, 
5 13.8 Hz), 3.20 (IH, dd, J = 3. 1 Hz, 14.1 Hz) , 4, 67-4. 82 (IH, m), 4.93 (IH, 
t, J = 4. 7 Hz), 5. 44 (IH, d, J = 4. 0 Hz), 7. 09 (2H, t, J = 8. 6 Hz), 7. 38-7. 42 
(3H, m), 7.51-7.61 (6H, m), 7.95-8.09 (3H, m), 8.76 (lH, .d, J = 2. 2 Hz) ; 
IR (KBr) 3297, 1638, 1535, 1346, 1327, 1113, 1069 cm"M Anal, Calcd for 
C27H20F4N2O4: C, 63.28; H, 3.93; N, 5. 47. Found: C, 63.11; H, 3. 80; N, 5.34. 
10 5 2 

N- ( (IRS, 2SR) -2- (4-7/U;^P73i:^/V) - 2-fc Kp =¥v'- 1 - ( (4 

5 K 

(IRS, 2SR) -1- (4-7/U;tP7at::i/V) - 1 -k Fn '^v'r- 3- (4- (b 
15 y 7/V;^Pp{^/U) 73^::^/^) -2-yp tVkT^ (2 0 Omg, 0. 57 

(5 ml) ^?StJ:iX^P^^rf-i^;«7/V'7K^/l'^D y K (1 
26mg, 0. 865:y -t/W) ifc^itJ^^foSWTK (5ml) ^AP;tT^|g.T' 1 BtPsI 
tiif tfco K^m.^-^ (50ml) T*#«R ^m.=^^JV ( 5 0 m 1 X 2 ) 

20 @^iga^^/^-^dri^:/;0^P,fl:3^^$^-C^ ^S-fb^i^d 6 6mg, 6 9 %) Sr# 

mp 203-204'C 

IRv max^W: 3275, 1645, 1512. 

Anal. Calcd for C23H2SF4NO2: C, 65.24; H, 5.95; N, 3.31 
25 Found: C, 65.14; H, 5.83; N, 3.50. 

^H-NMR (CDCI3) 5 : 1.00-1.40 (6H, m), 1.50-1.80 (4H, m), 1.80-2.10 (IH, m), 
2.72-3.00 (2H, m), 3.73 (IH, d, J = 3.6 Hz), 4.32-4.52 (IH, m), 4,94-5.00 
(IH, ra), 5,36 (IH, d, J = 8.0 Hz), 7.02-7.16 (2H, m), 7.21 (2H, d, J = 8. 4 
Hz), 7.30-7.44 (2H, m), 7.51 (2H, d, J = 8.4 Hz). 
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mmm 5 3 

N- ( (1 RS, 2 SR) -2- ( 4 7 0^-/1^) -2-t KD=¥i^-l- ( (4 

5 (IRS, 2RS) -1- (4-P'/U;*-a7*-/^) -1-t Kn^':^-3- (4- (h 
y ?'/i';tn^^/^) :7ct^yk) -2-7"nt:V^T^^^ (1 5 Omg, 0. 425!J^ 
JU) (Dr± h=^h]} {1 Om\) mm^S-:^^y-2, 3-i^t Kd-1 H— T V 

(7 3mg, O. 4 2^y*;v) i6X.XJ^l-3:.^/U-3- (3- 
t^p«^yWT5:/yp tVl') ^ K-it^:^ (1 1 9mg, 0. 625^^ 

10 /l^) *3j;01-t: Kni#v^-1 H-<:/y h y T:/— >U (6 3. 6mg, 0.42^ 

u^/i-) ^M^xmm.x'n-^mwLfc. ^jt^n^Tk csomi) t^i^l, it^^i 

16 ^M^b-a-tKOi^^ii^t^ (6 Img, 3 1%)<lr#fc„ 
mp .242-243°C 

IRvmax'^'cm"^: 1703, 1649, 1539, 1510. . 
. .-Anal. Calcd for C26H2iF4N03-0. IHaO-" C, 65.99; H, 4. 52; N, 2.96 
Found: C, 65.70; H, 4.41; N, 2.83. 
20 ^H-NMR (CDCI3) 6 : 2.20-2.60 (2H, m), 2.70-3.00 (3H, m), 3.86-3.98 (IH, m), 
4. 40-4.62 (IH, m), 4.92-5.02 (IH, m), 6. 46-6.60 (IH, ra), 6.60-7.00 (IH, m), 
7.00-7.20 (2H, m), 7.20-7.60 (8H, m), 7.70 (IH, d, J = 6. 2 Hz). 

ttcmm^. mmit^m<Di^m^^Bi^ {7 4mg, 3s%) ^tntzo 

mp 237-238°C 
25 IR V max'^'cm"' : 1715, 1651, 1549, 1513. 

Anal. Calcd for CaeHziFiNOj: C, 66.24; H, 4,49; N. 2.97 
Found: C, 66.19; H, 4.36; N, 2.90. 

'H-NMR (CDCla)^: 2.64-2.92 (4H, m), 3.92-4.00 (IH, m), 4.36-4.52 (IH, m), 
4.83 (IH, d, J = 4. 6 Hz), 6.81 (IH, d, J = 7. 8 Hz), 7.00-7.22 (5H, m), 7.38-7.58 
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(5H, m), 7. 54 (IH, d, J = 7.0 Hz). 
MMM 5 4 

[ (IRS, 2SR) -2- {A-y Mx^y zc=:.;V) -2-fc Kn^iX 
-1- [4- ( MJ ^yi^^^l ^^JV\ •fy^VV-l--)])\^i$--^^ 

^y^vy-\, 4-v^;i;;W':!j^Vi^2 5. 9 0 g (119. 8 5:];-=e/i/) ■k=r\-y 

t Ko7^:/8 0ml -N, N-v^^^/I^^N/V'i'^T^; K5 0m l "t'^e^^UJ^^;?!^ 
1, 8-v?Tlft*i^^P C5. 4. 03 -T-^^^'f'-ty 1 8. 2 g (12 0 5:y^ 

»fe^Hl HXfte. 3 0 9 g l|X*2 3% ••■ • , 

mp UB-IBO'C^ 'H-NMR .(CDCl3-DMS0-d6, 200MHz) 5 4.02 (3H, s), 7.59-7.68 m, 
m), 8.09 (IH, d, J= 7. 4 Hz), 8.14 (IH, d, J = 7.4 Hz), 8.75-8.84 (IH, m), 
8.88-8.96 (IH, m); IR (KBr) 3100- 2635, 1723, 1701, 1291, 1281, 1256. 1206, 
1152, 775 cm"^; Anal. Calcd for WoO^: C, 67.82; H, 4.38. Found: C, 67.82; 
H, 4.28. 

2) 4- (r ^y;it;/V7js::^/^) h^^7«^^^ 

A-\^\'^^yiJ}\^i^=^)V) -\-ryV^WL2. 5 5 3 g (ii. 0 9 5;y^/i^) 

i! N, N-v^7t ^;U7iN/Ui^T ^ K 2^^<Z)T b y t 7 7 V4 0ml WkWi'^. 
;^-^ify/H. 9 3ml (2 2. 2 5^^/1^) ^mX^JiTU 0. 5^^m#b 

Ti^^^TTkl. 5 2 g (2 2. 2 ^ ^ ^>'W kmk^^-fy") 8 6 g (2 

2. 2 5:y^/k) %T b7t Kn77>'4 Om 1 •t'T'7K^TE#b^.^55Sb, ±-Ci# 
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llXl:2. 4 18g I|X^9 5% 
mp 182-184°C; 'H-NMR (CDClj, 200MHz) 6 4.02 (3H, s), 6.64 (IH, br s), 7.21 
(IH, br s), 7.56-7.71 (3H, m), 8.13 (IH, d, J = 7.8 Hz), 8.34-8.43 (IH, ra), 
8.83-8.91 (IH, m); IR (KBr) 3374, 3193, 1719, 1647, 1578, 1279, 1250, 1198, 
10 1127, 783 cm"'; Anal. Calcd for C13H11NO3: C, 68.11; H, 4.84; N, 6.11. Found: 
C, 67.77; H, 5.20; N, 5. 79. • 

3) A-iyr y-l-ry 
A- 0'%J-^;Vifs=L}V) ^l-'tyY::^m.:^^;Vl. 7 5 6 g (7.-6 6 0^y 

t^it^:ti=^/^0. 6 8ml (15. S^U^/l') hJ^^^y 3 Om I ^X* 

*bfCo ^bnfcM^^v'U *y/^:*7Ai5'n'T hi/77.^-J3:T**Ml' 

20 efel^^ l|Xl:l. 021 g j|X^6 3% 

mp log-ne'e; 'H-NMR (CDCI3, 200MHz) 6 4.05 (3H, s), 7.69-7.80 (2H, M), 7.94 
(IH, d, J = 7.6 Hz), 8.15 (IH, d, J = 7. 6 Hz), 8.28-8.36 (IH, m), 8.86-8.94 
(IH, m); IR (KBr) 2332, 1717, 1298, 1256, 766 cm"M Anal.' Calcd for CuHgNO,: 
C, 73,92; H, 4.29; N, 6.63. Found: C, 73.93; H, 4.29; N, 6.65. 

25 4) A:-\/T y-i-i-y 

4-i/T/^7 hoc^y^yVO. 8 6 2 g (4. 0 8 1 5 jJ <^7{ ^ / WW 

2 Om 1 -7" h7t Kn:7 7^/2 Om l«{ClN7K^'(b-t- h y (J^ATKi^li^ 8. 1 
6ml (8. 16^y^/W) m^f^. ^i&T'-BAit4^ UfCo BL^M^m^. 7KT'# 
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efe^^ ItRftO. 73 Og 11X^9 1% 

mp 237-238°C ; 'H-NMR (DMSO-dg, 200MHz) 8 7. 77-7. 91 (2H, m) , 8. 14-8. 27 (3H, 
5 ra), 8.83-8.92 (IH, ra) ; IR (KBr) 3100-2550, 2226, 1698, 1516, 1285, 1264, 
1204, 795, 770 cm"'; Anal. Calcd f or C12H7NO2 : C, 73.09; H, 3.58; N, 7. 10. Found: 
C, 72.96; H, 3.42; N, 7.07. 

5) 4-i>'r/-N- [ (1 RS, 2 SR) -2- (4-7/^;^-D73^::^/V) -2-t K 

10 K 

(IRS, 2SR) -2-T5:y-l- {A-y;V:^uy :,^=^;V) -3- [4-;(hU7 
p« y ^ciy^y- 1 0. 155g(0.4955.]; , 

4-v-T/- 1-^-7. h^^O. lOg (0. 495y^y^), l-t Fodri/^^/ 
M; r /l^TKfPfe 7 6 m g (0. 4 9 5 y^/l/) ^Tir h y /H Om 1 tf'T? 
15 mW L /.e ;as 6> 1 -^^jv- 3 - ( 3 - v> ^ f-yi-T ^ y y p tVi^) /i-Jif $ K • 

it94mg (0.- 4 9$ y ^/v) ^j!jn;tx ^ffi.T'-ifeit# ufco . 

20 IIX*0. 20 4 g 1R^8 4% 

mp 199-20rC; ^H-NMR (CDClj-DMSQ-de, 200MHz) 6 2.84-2.98 (IH, m), 3.18-3.28 
(IH, m), 4.65 4.80 (1H, ra), 4.85 (IH, t, J = 5. 3 Hz), 5.53 (IH, d, J.= 4.0 
Hz), 7.09 (2H, t, J = 8. 8 Hz), 7.17-7.26 (2H, m), 7.37-7.44 (3H, m), 7.52-7.58 
(4H, m), 7.64-7.72 (IH, m), 7.86 (IH, d, J = 7.4 Hz), 8,13-8.22 (2H, ra) ; 

25 IR (KBr) 3283, 2228, 1642, 1539, 1512, 1327, 1163, 1125, 1111, 1069, 839 
cm"'; Anal. Calcd for CgBHaoF^NaOg-O. IHgO: C, 68.04; H, 4.12; N, 5.67. Found: 
C, 67.86; H, 4.19; N, 5. 55. 
HJi^iJ 5 5 

4-7/^;^-D-N- ( (IRS, 2SR) -2- {A-y ;V:^xiy z^=.jv) -2-fc Kn'^ 
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i^-l- ( (4- ( h y 7/V;ta;^^>'^) y^^^/V) aL=^;V) ^i/XT^ K 

(IRS, 2 SR) -1- {A-yMx2y oLZ^jV) -1-t (4- (h 

)}yjV:^tx;^i-;U) ya:.:=.;V) -2-':/xi}fjV7%yMBM. {2 0 0mi, 0. 57 

^y^/i^) (^g^^oif-/^ (sml) T^m^A-y;v:ir^^^^y''^/v^u3 K (13 

5 - 6m g, 0. 8 65U^/W) *3 J; U'tS^SWTK (5ml) »;tT^mT* 1 

#tfCo SJ5&^g^7K (5 0ml) T#|I?U fm=^^f^ (5 Om 1 X 2) T'tttH b 

m^'^jv-^^'^i^t\hWi^^Q-^^x\mm\\:.-^mu s 2mg, ? 3%) ^#fc„ 

mp 202-203^ 
10 IRv max'^W^: 3297, 1640, 1607, 1508. 

Anal. Calcd for CgsHigFgNOj: C, 63.45; H, 4.17; N, 3. 22 
Found: C, 63.30; H, 4.26; N, 3.28. 

'H-NMR (CDCI3) 5: 2.80r3.06 (2H, ra), 3.43 (IH. d, J = 3.8 Hz), 4. 50-4. 70 (IH, . 
m), 5.04-5.14 (IH, m), 6.07 (IH,. d, J = 9. 0 Hz), 7.00-7.20 (4H, m) , 7. 20-7. 36 
15 (2H, ra), 7.40-7.64 (6H, m). 

5 6. 

N- ( (IRS, 2SR) -2- (^A^yMny :c=.jV) -2-t Kd#V-1- ( (4 
■- ( hU 7/l';rP;^^/^) .y:!^=^}V) ^^;v) :x.^)V) -6-- (7^ ^/l-:t^v^) -1- 
•i-y9W%)Vifs^^%Y 
20 6-^ u:/;{7/W1?>'^ (1 2 9mg, 0. 6 4 5: !) ^/U-) Ox 

b7b: (5m 1) ^l^tC, j^df^f-y/l'iJ'P y K (0. 11ml, 1. 2 

S^y^/l') N-v^p<f"/l'/J^/^.^.T^ K (0. 0 1ml) ^MtlXs ^ 

iaT'3 o^^TO^f u K^Wikms.^^\.tz.. mm^omm^'f-^i^ ismi) mm 

(1 RS, 2 SR) -1- (4-7/W;a-P7ai^/k) -l-t KP^i^-3- (4- ( h 
26 y 77W;tP^f'/l') ^a^ri/V) -2-7"ntV^T^:^iii^lt (1 5 Omg, 0. 43 
iV'ejU) io^Um^MW:^ (5ml) »;ti:^M-el^«#LfCo Sf5«7j< 
(5 Om 1 ) T'l^Jf^U g^i?^^/!^ (5 Om 1 X 2) X'i^mLfCo ttW^^^ISfP^ 
i^TK-eSfcil^U ^i7K«'^i5^'-t>i^e'AT'^^^^M*L/c:o ^^gi^^v^y ;i{7-ir'y^ 
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/I'-^^^yHi^^W^^^^X, mmit^ll^ (14 8mg, 6 9%) ^W^o 
mp 193-194'C 

IRv max'"'"cra'^ : 1636, 1512. 

Anal. Calcd for C28H23F4NO3 • 0. IHjO: C, 67.36; H, 4.68; N, 2.81 
5 Found: C, 67.24; H, 4.71; N, 2.81. 

^H-NMR (CDCI3) 6 : 2,80-3.16 (2H, m), 3.37 (IH, brs), 3.91 (3H, s), 4.70-4.90 
(IH, m), 5.09 (IH, brs), 5.95 (IH, d, J = 8. 4 Hz), 6.98-7.18 (5H, m), 7.20-7.40 
(3H, m), 7.40-7. 60 (5H, m), 7.75 (IH, d, J = 8.0 Hz). 

MMM 5 7 

10 N- ( (IRS, 2SR) -2- (4-y/U;^D7:t:=i/^) - 2-t Kn dpi/- 1 - ( (4 

- ( b y 7/v;rczp{^/w) p<^yv) ^^/i^) -4-^/ 3 



llV;*;/^^^^^^ (1 1 Img, .0. 64^!)^/^) (Dt h^m^^nyy 
(5m 1) ^^SJC, ;t=3rf-yy^j5'n y K (0. 11ml, 1. 7 2 ^ y ^/V) :}o 
15 iO^N, N-v^^^yl^^Js/PAT^ K (0. 0 1ml) SrJP;iT. ^MT* 3 0 ^^-rslti 

w u ufc. m^m<Dmm^^ji- ( 5 m n mm^^ urs, 2 

SR) -1- (4-:7/I^;^P73i=/^) -1-t: Ko^->-3- (4- (hy7/W;^n^^ 
/k) 7a^c:i/l^) -2-zfu}::';UT^ymBM. (15 0mg, 0. 4 35y^M :J3j; 
XfmaMWTi^^ (5ml) ^m^X^m-Vm^^Wi^fCo RUL^^T^ (5 0ml) T* 
20 m^^^^l^ (5 0ml X 2) T*tt{±l LfCo ttWI^^t&fPC^itTKT'Sfeift-U 

mWL-^m (6 3mg, 3 2%) ^#fc„ 
mp 227-228*0 
25 IRv raax'^^'cm"^: 1644, 1508, 1331. 

Anal. Calcd for C26H20F4N2O2 • 0. SHgO: C, 65,41; H, 4.43; N, 5.87 
Found: C, 65.31; H, 4.68; N, 5.61, 

^H-NMR (000X3)5: 2.76-2.98 (IH, m), 3.00-3.16 (IH, ra), 4.72-4.92 (IH, m), 
5.05 (IH, d, J = 4.0 Hz), 6.60-6.80 (IH, m), 7.02-7,20 (3H, m), 7.22-7,60 
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(8H, m), 7.62-7.78 (IH, m), 8.05 (IH, d, J = 8.4 Hz), 8.82 (IH, brs). 



3-y/l^;?|-n-N- [ (IRS, 2SR) -2- i4-y/U:tnyaL=^;u) -2-1: 
v'-l- [4- ^) y )Vy>r n ^ }V) ^VV'JV'I ^f-/v2 -ty ^ 

5 . f-^ K 

1) 3-:^ h3i^:3^5^/^ 

3-^l>p-l-^7 Y^B. (J. Org. Chem. , 54, 359 6-602 (1 
• 9 8 9) #fl^) 3. 020 g (13. 91^y ^/V) ^ Wt^B. 1 m 1 / 

^fe^B^ J1X43. 13 7g 1131^9 2% 

mp 78-79'C; ^H-NMR (CDCI3, ^OOMHz) 6 1.50 (3H, t, J =.7. i Hz), 4.-53 (2H, 
15 q, J = 7. I Hz), 7.71 (IH, ddd, J = 1.0 Hz, 6, 8 Hz, 8.2 Hz), 7.83 (IH, ddd, 
J = 1.3 Hz, 6.7 Hz, .8.8 Hz), 8.10 (IH, d, J = 8,8 Hz), 8.92 (IH, d, J = 2. 6 
Hz), 8.96 (IH, d, J = 2. 6 Hz), 9.03 (IH, d, J = 8. 8 Hz) ; IR (KBr) 1717, 1603, 
1526, 1453, 1339„ 1281, 1240, 1190, 1155, 1140 1024, 795, 766 cm"^; Anal. 
Calcd for CijHaNO^: C, 63.67; H, 4.52; N, 5.71. Found: C, 63.64; H, 4.44; N, 



2) 3-T5:/-l-'^:7 boi^zc^yv 

3-- >D-i--t-7 h^®&^^/w5. 37ig (21. 9 0 s; y *;^) © j^i? y 

-71^ 3 0 m 1 1 0 %y<7i:^^J^/^m ( 5 0 %-t7K) 0 . 5 g LT. 

L (--=3rf-^/@^m^^/l'=6/l-3/l) . g6^.tl^#/Co 

. 6 8 1 g tlX^ 9 9 % 
'H-NMR (CDClj, 200MHz) S 1. 45 (3H, t, J = 7. 1 Hz) , 3. 89 (2H, br s) , 4. 46 
(2H, q, J = 7.1 Hz), 7.15 (IH, d, J = 2.2 Hz), 7.30-7.45 (2H, m), 7.60-7.66 



MM 5 8 



20 



5. 64. 
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(2H, m),, 8. 70 (IH, dd, J = 1. 6 Hz, 8. 2 Hz) ; IR (neat) 3465, 3374, 2980, 1705, 
1626, 1236, 1202 cm"' 
3) 3~y/l^:tx2-l-i-y 
3-T^y-l-i-7h^m^i^/^2. 3 18g (10. 7 7 5. ]) ^jU) , MMB: 
5 4ml ^tKS 0ml tf'T'^iN^L/.t;^^^). 7K^^T> !>A0. 8 9g (1 

2. 95:y^/^) (D7l^2mimW^MTL. ^(D^tOU^-X^l O^mUWi^tCo 
Rfi^^m^^T^^r. 6 0 %^'^^yjU:tx2 ]} 2. 70ml (18. 3^]J 

iiU 7K*5J;tJ«;^i5'y-/^-v^^^/^:i^-7'/V (1:4) X^m^^. ^i^LT. i> 

m 1 rpx\ 1 7 ox:\Lx 0 . 5 mnm Lfco ^^a^^:^^4p tfc^^ j^i^TK^*:!- h y 

^7:7^-j;i-C)flML (^^f-^/g^^^^/i^= 1 5/1) , 3-7/w;^-P-l-:^ 

,• (D:3^^ y—/V3 0ml -X h^t Kci77>'40m 1 N^K^ib"^ h y 

• J^7l<.mmi0ml (10$y-^yu) ^^)P;t. ^mT'-l!^fejt#U;fcc E^&M^^i^. 

20 ^ihLx. umm^Wco 

W^M^^^ J|K»0. 62 9 g iDl^3 1% 

mp ISS-IS?^:; 'H-NMR (DMSO-dg, 200MHz) 6 7. 58-7. 66 (2H, m), 7.94-8.03 (3H, 
m), 8.82-8.88 (IH, m) ; IR (KBr) 3150-2550, 1696, 1682, 1296, 1252, 1221, 
750 cm''; Anal. Calcd for CuHtFOj: C, 69.47; H, 3.71. Found: C, 69.57; H, 3.80. 
25 4) 3-7/V:tn-N- [ (IRS, 2 S R) -2- (A-y jV:ttiy ai.=^;U) -2- 

t Ka=arv'-i- [4- ( h y 7/^;tP p^^/i^) ^i^v>/^] j-^/w] i-y^uy-1- 

(IRS, 2SR) -2-T^/-l- {4-yjU:ttiya^:^/u) -3- [4- (hVy 

jvirxi^^f-jv) ya^=^ju']yuy<y-l-:t—/uo, I58g(0. 504^ y ^;i^) , 
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3->';^;rp-l-•:^:7 hji^O. lOg (O. 505y^>'W')s l-t Ko=¥v^>' 

h y r /^TkfPife 7 7ing, (0. 5 0 5 y^/W) ^Tir Om 1 ^ 

m&o. log (0. so^y^/i^) ^M^. ^ux'—mMWvtzo Rji^M^^^ 

efej^^ UMO. 199g-W81% 

mp 223-225"iC; ^H-NMR (CDClg-DMSO-de, 200MHz) 5 2.92 (IH, dd, J = 11.3 Hz, 
10 14.3 Hz), 3.17 (IH, dd, J = 3. 3 Hz, 13.9 Hz), 4.64-4.80 (IH, ra), 4.91 (IH, 
t, J = 4.4 Hz), 5.45 (IH, d, J.= 4.0Hz), 6.98 (IH, dd, J = 2. 4 Hz, 8.8 Hz),- 
7.08 (2H, t, J = 8.8 Hz), 7.21-7.60 (lOH, ra), 7.74 (IH, d, J = 8.6 Hz), 7.99 
(IH, d, J = .10. 0 Hz) ; IR (KBr) 3277, 1642, 1624, 1537, 1514, 1325, 1231,. 
1165, 1127, 1069, 831 cm"^; Anal. Calcd for C27H20F5NO2: C, 66.80; H, 4.15; N, 
15 2.89. Found: C, 66.66; H, 4.2l;.N, 2.70. 
IIW!l5 9. 

4,. 4, 4-Mj 7/W::e-P-N- [ (1 RS, 2 S R) - 2 - ( 4->'/^;tP 7 • 

.-2-t [4- ( h y 7;u;a-n7«f-/v) ^Vv?/i^] ^f^/i^] r/^;wT5 

K 

20 (IRS, 2SR) -2-r^y-l- {A-y;V:^uya^=:.?v) -3- [4- (hy7 

jv^xiy'f-jv) ya:.^/u2:fn/<y-i-:t—/\^0. I70g(0. 5435; y^/k). 

4, 4, 4-h y 7/W;:rn:/^i^i!7 7ing (0. 5 4 5 y ^/V) ^ 1-k Kp'^v' 
h y /l^TKfn^S 3mg (O. 5 45y^/W) >l:T-fe h^by/Ul Om 

25 K-i^iJi^O. lOg (0. 5 45y^;V') ^m.X~mMWLtc, ^.ji^M 

e^l^^ IlXfiO. 2 10g i|X^8 8% 
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mp 178-179°C; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 2. 15-2, 45 (4H, ra), 2.74-2.81 
(2H, m), 4.33 4.46 (IH, m), 4.88 (IH, d, J = 3.2 Hz), 4.92 .(1H, t, J = 3. 3 
Hz). 7.05 (2H, t, J = 8.8 Hz), 7.07 (IH, d, J = 8.8 Hz), 7.20 (2H, d, J = 
8,0 Hz). 7.38-7.47 (4H, m); IR (KBr) .3299. 1655, 1557, 1514, 1329, 1229, 
5 1107, 1069, 829 cm"'; Anal. Calcd for C20H18F7NO2: C, 54.93; H, 4.15; N, 3.20. 
Found: C, 54.96; H, 4.22; N, 2.95., 
0 

N- ( (IRS, 2SR) -2- i4-y/\^:tuya:.=^jU) - 2-t Kp ^i/- 1 - ( (4 

- {h])yjV:^ti;^^jV) ya^z^jv) ^^jV) ztf-zix-) -4- (7{'^yv;a-^v') 
10 XT^ K 

(IRS, 2 SR) -1- (4-7;!^;^D7ct::^/k) -1-t ppdf^v'-S- (4- ( h 
y yjV:^X2 7< f-/W) ya^=^;v) - 2 ->^n hV^T ^ '^Wm. ( 2 0 O m g , 0 . 5 7 
^]J-=t/k) (Dmk=^^^l^ (5ml) W^\^A-r:^:^^ JV^u]) K (14 6mg, 

0. se^y-^t/p) *5j;i>'isMW7R (5ml) ^M^x'mML^m:^mw\^n.o r 

15 f&IS^TK (50ml) T^^R ( 5 0 m 1 X 2 ) T'i4l±| LfCo ^iHW 

]} :fy^J^:^yJ>>^ u-^r h^'yy^^ (^=¥f-:^ : g|i^j^f-/^= 4 : 1) • 

20 mp 192-193*C 

IRv max™'cm"': 1624, 1609, 1539, 1507, 1329, 

Anal, Calcd for C24H21F4NO3: C, 64. 43; .H, 4.73; N, 3,13 

Found: C. 64.44; H, 4.66; N, 3.09, 

^H-NMR (CDCI3) 6 : 2,86-3.00 (2H, ra), 3,84 (3H, s), 3.80-3.88 (IH, ra), 4.50-4,66 
25 (IH, m), 5.06-5.14 (IH, m), 6.00 (IH, d. J = 8.0 Hz). 6.88 (2H. d. J = 8. 8 
Hz), 7.02-7.14 (2H, ra), 7,20-7, 30 (2H, m), 7.36-7.60 (6H, m). 
MMM 6 1 

N- ( (IRS, 2SR) -2- i4-y/U:i-uy -2-t Ko^rv'-l- ( (4 

- ( h y :7/V;tP^f-/l^) ya^=^M ^^/u) -9-:t^y-9H-yjU:tl^ 
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(DThyhVay^y {5ml)^mKs:t^^]}j\y^n]} {0. Uml, 1. 
7 2^])^/U) idXXfN, N-v?7<^/^Jt;/l^AT^ K (0. 0 1ml) ^MtlX, 
5 ^j^T 3 0 ^m^W U RH^^m^Wi^^^ UfCo m^'^(Dmk^'f ( 5 m l ) p 
(IRS, 2SR) -1- {A-y/V:^uy -1 -t Kn d^^/- 3- (4- 
(M;^/^;^^^^/^) P'zt^^V) -2-7"D fc:VUT5:>':^i^l[ (15 0mg, 0. 
4 3^ y^/t-) $5 J; t>*l&|pfiW7k (5ml) ^M^xmMX^^m.W\.fCo RJtM 
(50ml) -e^f? g^i^^^yl^. ( 5 0 m 1 X 2 ) TttttI Lfc, ttW^g^lS 
10 fBc^mTk-C'iSfeitL. ttW-^^^^-^^yt^ AT'^j^^lgflE^^g Lfc„ ^^i^^v^p ;^ 
'^>;;(7 7A^ n-^ h:/7 7-f ~ (-^^f-i^ : 4 : 1-1 : 1) TJ^i^ 

U ^f-^:^i^bll^^$ii:-C. ^M-fb-g-^ (l 5 4mg, 6 9%) 

nip 231'"232°C 

15 IRvraax'^W: 1725, 1638, 1607. 

Anal. Calcd for GaoH^jF^NOg: C, 69.36: H, 4.07; N, 2. 70 

Found: C, 69.13; H, 4.22; N, 2. 53. • ; . 

'H-NMR (CD3OD) 6 : 2. 78-2. 96 (IH, ra), 3.49 (IH, d, J = 13,2 Hz), 4.70-4.80 

(2H, m) , 6. 72 (IH, d, J = 7. 4 Hz) , 6. 89 (IH, d, J = 7. 8 Hz) , 7. 04-7. 32 (5H, 

20 ni), 7.46-7.66 (8H, ra). 
MMM 6 2 

8, 3— ;>7«f-7WN- [ (IRS, 2SR) -2- {4-y/^:tuy:^=^jU) -2-t K 
t3^i/-l- [4- kV^)y/V-^xx^^)V) ^V^J)V\ a:5^7W] T^f-zU-T^ K 

(IRS, 2SR) -2-7%J-\- {A.-y jvi^xxy aLZ^)\y) -3- [4- (h^^ 
26 7< f-/v) 73:.— /i^] -fu/^v- 1 -;t^;W0 . I68g(0. 536^y */^) ^ 

3, 3-^;'(^/P7'i$'>;^6 2mg (0. 5 4 ^ y ^;l/) , 1 -h Kn drV^^-^/ h 

y ry— yi'TKfp^s 2mg (0. 54^y^/w) <irT-fe b y/n om i «t>-cjt 

0. log (0. 545y^zw) mm.x'-m.m^Lrco mt:^m^mm=^'^ 
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6^^^ llXiO. 155g I|R^7 0% 
5 rap 140-141°C; 'H-NMR (CDCI3, 200MHz) 6 0. 81 (9H, s), 1.87 (IH, d, J = 12.8 
Hz), 1.99 (IH, d, J = 13.0 Hz), 2.71 (IH, dd, J = 10.8 Hz, 14.8 Hz), 2.91 
(IH, dd, J = 4. 4 Hz, 15.0 Hz), 3.47 (IH, d, J = 3.6 Hz), 4.32-4.56 (IH, m), 
4.97 (IH, t, J = 3.1. Hz), 5.31 (IH, br d, J = 8.4 Hz), 7.07 (2H, t, J = 8.6 
Hz), 7.22 (2H, d, J = 8.4 Hz), 7. 40 (2H, dd, J = 5. 4 Hz, 8.4 Hz), 7.50 (2H, 
10 d, J = 8.0 Hz); IR (KBr) 3337, 2963, 1626, 1534, 1510, 1333, 1231, 1159, 
.1127, 1071, 826 cm"^; Anal. Calcd for C22H2SF4NO2: C, 64.22; H, 6.12; N, 3.40. 
Found: C, 64.03;.H,. 6.20; N, 3.16. 

MMM 6 3 

N- ( (IRS, 2SR) -2- (4-7/U;^n7 3iC=-7^) -2-li ( (4 

15 - ih]) y/i^:tu;^f-/u) y^=z;u) pi'f'ju) cnf-zk) -2--^7<^ u>';^;y^4?=¥f• 
^ K 

(IRS, '23 R) -1- (A-y;U:^tiy -1-t (4- (h 

Vyjl^:^^!^^-;^) yzc:^)V) - 2-7°p tWT ^ ^^i^ilil: ( 2 0 0 m g , 0. 5 7 

(Z)SI^3i^/^ ( 5 m 1 ) Wm^^-^y Y-iJ^^^^) Y (16 4mg, 
20 0. 8 6 ^y^yu) do i U^t^f pSWtK (5 mi) ^JP;lT^^Ti^:S^#Lfc„ K 
^SIS^tK (5 0ml) -Xr#f?t^ (5 Om 1 X 2) T'ttt±iLfCe W^0: 

^)1o^fVtiyJ^^xx'^V^'yy^— ir--^iry A. : 1) -CJ^i^Us 

W^^^^^JV-^^'^yli^hWl^^^^X^ mm\L-^m ( 1 7 5 m g , 6 5%) ^# 
25 fdo 

mp 174-175*0 

IRv max'^W: 1640, 1537, 1514. 

Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.23; H, 4.49; N, 2.92. 
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^H-NMR (CDCI3) 6 : 2.96-3.04 (2H, m), 3. 70 (IH, d, J = 3. 6 Hz), 4.58-4.76 (IH, 
m), 5.12-5.20 (IH, ra), 6.26 (IH, d, J = 8.0 Hz), 7.02-7.16 (2H, m), 7.31 
(IH. s), 7.40-7.64 (7H, m), 7.80-7.90 (3H, m), 8.04 (IH, s), 
6 4 

5 4- {i^y;u:^n;>t'f-ju) -N- ( (IS, 2 R) -2- U~yjl'^^y:r.^;u) -2- 
t Ka^i/'-l- ( (4- ( h y 7/u;^n^f->'^) y:jL=:.ju) pi^M -1- 

1) A-:^^jv-i-i~y -^i v:yfi;v-i!^yB. (4. I4g, 22. 2^y-=t/^) (D 

^^^-JV (5 0ml) mM^m\:.f-:^^fV Oml) %*Px.x & 0°C\Z.XW^m 
10 #LfCo K^M^^Mk. tK ( 1 0 0 m 1) ^M^Xm^^f-^^ ( 1 0 0 m 1 X 2 ) 

^T'^#^^J£|^*L4-^f^/P-l-:^7iJ' W^^;*/l^/1^>^7<^/^ (4. 3 2 g, 

9 7 %) ^m^mVm t LT^fCo ■ . . • 

.. IRvmax^W: 1715, 1591. 
15 'H-NMR (CDCI3) 5 : 2.75 (3H, s), 3.99 (3H, s), 7.35 (IH, d, J = 7. 6 Hz), 7.50-7.68 
(2H, m), 8.00-8.14 (2H, ni), 8.92-9.02 (IH, m). 

2) 4-^f•7^-l-:^:7^ l/>';i7>'U7}?>'^;«5^/U (4. 2-3 g , 21. 1^!)^. 
©^5^P^;J^/^J^ (7 Om 1) ^^KlJ:N--/P^;^i^' v^i/'l' ^. K (4. Ig, 2 

3. 2 5y^/v) ^^xy^2, 2'-rv^:^ (^yT'^^o^hy/^) (i7 5mg, 

20 1 . 0 5 ^ y ^jv) ^;!jp;t 3 0 's^immm. bfco u.i^M^mm^. tk ( i o o m n 

5: K ( 5 0 m 1) t^l^jlll $ mki- Y ^) ^ J>> . 4 6g, 4 2. 2 ^ y ^/l') 

25 Oml) ^M^xmk^'f-^^ (1 0 Om 1 X 2) -cttW UfCo ttW'^^l§lP:tiS7K 

i,^ p-r hi/7:7^- (^dri^>' : g^^3i^/V=2 0 : 1) T^|t^t4- ( (Tir 
f-/U;tdr i/) P« 5^/V) - 1 --^7 ^ Vy^J^^-^yW.}^ ( 4 . 1 g , 7 4%) ^# 
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IRvraax'^'cm"^: 1744, 1717,. 1595, 1518. 
Anal. Calcd for C15H14O4: C, 69.76; H, 5.46 
Found: C, 69.63; H, 5.54. 

/H-NMR (CDCI3) 6 : 2,14 (3H, s), 4.00 (3H, s), 5.59 (2H, s), 7,52-7.70 (3H, 
5 m), 7,98-8.08 (IH, m), 8.12 (IH, d, J = 7.2 Hz), 8.90-9.00 (IH, m). 

3) 4- ( iT±f-/i^:t^-y) p^^/i') -l-':^7^5'^y;^7/^/j?vi?^^/^ (3. 

91g. 15. l^V'e/V) (D;^^ y-;]^ (2 0ml) I ^^Tf^mti-hV 

-^tK^?^ ( 1 5 . 1ml, 15. 1 ^ y^/W) Sr^Bx.. ^m-e5 5^Ji#Lfc„ E 
ftM\^l^^Mm (2 0ml) ^Mk., mk^^JV (5 0ml X 2) "T^tttUtfCo 

L4- (t KD=^v'7<f^/I<) -l-'ry9WlJ)Vi^VW.:^^}V (2. 7 8g, 8 
5 %) §:#fCo 

IRvmax'^W: 1715. • 
15 Anal. Calcd for C^sHiaOs: C, 72.21; H, 5.59 
Found: C, 71.92; H, 5.49. 

'H-NMR (CDCI3) 6 : 3.99 (3H, s), 5,16 (2H, s), 7.-50-7.68 (3H, m), 8.00-8,16 
(2H, m), 8.88-8.96 (IH, ra). 

4) 4- (t Ko^v/T^f-/^) -l-":^:7i5'l^y;*/l^5i?:^^^^/V (2. 0 g, 9. 
20 2 5 ^y^/l') (^iJ'Pn^ti/Pi^ (4 0ml) W^\^~^\^-^V^^y (4, 0 g) Ir 

4lg, 8 5%) >lr#fc6 

25 mp 95-96°C 

IR V max'^^cm"^ : 1723, 1696. 

Anal. Calcd for C13H10O3: C, 72.89; H, 4.71 

Found: C, 72.81; H, 4.87. 

^H-NMR (CDCl3)5: 4.04 (3H, s), 7.60-7.78 (2H, ra), 7.98 (IH, d, J = 7. 2 Hz), 
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8.17 (IH, d, J =7.2 Hz), 8.76-8.82 (IH, ra), 9.20-9.28 (IH, m), 10.47 (IH, 
s). 

5) 4.--^jV5^jV-l-i-y^uy^;U-^>M;;^J-^V {SOQmg, 3. 73^]} 
O V/V^E-y (15 ml) Wm^i^=^^/i^r 5 /Iflll h ]) y K (750 

5 ml, 5. 1 ^3 ^M?LmUX^^^mWl^fCo ^Jt^m^maMWT^i (1 Om 
1 ) ^M^. (5 Om 1 X 2) trtSmtfCo ttW?^S^iafP^:^7R-edfc#- 

^/t') - 1 -i-y^ uy^ju^ym/' ( 5 2 2 m g , 5 9%) %#fCo 

10 IR V max'^'cm"^ : 1723. 

Anal. Calcd for CjsHioFgOii: C, 66.10; H, 4.27 
. Found: C, 66.07; H, 4.35. 
^H-NMR (CDCI3) 6 : 4.03 (3H, s), 7.19 (IH, t, J = 55.0 Hz), 7.60-7.70 (2H, 
m), 7.75 (IH, d, J = 7.8 Hz), 8.10-8.22 (2H. m), 8.86-8.96 (IH, id). 

15 6) 4- (-✓^^/U'^e-pj?^^/^) i^:/;i(;>'V4?^^/^/^ (4 5 Omg, 

1. 9 1 5 U^/V) (^^iJ'/-/!^ (Sm 1) ^^^jC2^^7K^'fk-^ M; -^^ATk^?^ 

• (1. 9ml,. 3. 85:y ^)\^) ^n^L. m^-r:1im.W^ tfco ^)^m-c 1 • 

( 5 m 1 > ^M^. i^^^f-/^ ( 2 0 m 1 X 2 ) -CtAtB Ufco fife{±Sl^^t&fB^^ 

• 20 ^dri^:/^:>bS^^^$-&X4- (v'>'/w;d-p7^^;^) (3 

4 4 m g , 8 1%) ^#fCo 
mp 179-180°C • 
IRvmax'^W: 1701. 

• Anal. Calcd for Q^^^- C, 64,87; H, 3.63 
25 Found: C, 64.76; H, 3.55. 

^H-NMR (CDCI5) 6 : 7.22 (IH, t, J = 54.8 Hz), 7.62-7.70 (2H, m), 7.81 (IH, 
d, J = 7. 6 Hz), 8. 21 (IH, d, J = 6. 6 Hz), 8. 39 (IH, d, J = 7. 6 Hz), 9. 02-9. 18 
(IH, m). 

7) (IRS, 2 SR) -2-T5:y-l- (4-7;V;tn73^r^>'V) -3- (4- (h 
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y 7^ yoL^ju) - 1 -ya/^V — (300mg, 0. 96^y ^/l^) 

<DT±h:^V]}/\^ (3 0ml) ^^{C4- (v^7/U;tn ^ ^/i/) - 1 l^:/;* 
jU:^ym (213mg, 0. 9 6^y ^/k) io^Xfl -aif-/w 3 - ( 3 -v>7< ^/l^T 

5 y tVl^) ;5;/V7}?v?^ ^ K • (275rQg, 1. 44^y *5 J;t>* 
6 1-t KP=¥i/-lH-^:/y> y (1 4 7mg, 0. 9 6 5 y ^/k) Sr^IP 

• xT^?aT?i^^^#LfCc SJ^?Jt^7K (1 0 Om 1 ) -C%f?L. (i o 

01111X2) -CttWtfCo tta:i^S^l^^:Si?^ 1^^7Ki?^k':^hy >>A7K^M> 

10 m^^^^l^-^^-f^'ib^hW^^^'tXs mmit^!^ (4 1 Omg, 83%) ^# 

mp 212-213°C 
, IRvmax'^cm"^: 1640, 1618, 1513. 
Anal. Calcd for CasHziFgNOz: G, 64.99; H, 4.09; N, 2. 71 
15 Found: C, 64.77; H, 4.36; N, 2.45. 

'H-NMR (CDCI3) 6 : 2.85 (IH, dd, J.= 14. 6, 11.0 Hz), 3. 00-3. 16 (2H, m), 4.76-4.92 - 
(IH, m), 5.04-5.12 (IH, m), 6. 00 (IH, d, J = 9.2 Hz), 6i 82-7. 66 (14H, m), 
8. 10 (IH, d, J = 8.4 Hz). 
MMM 6 5 

20 N-((1S, 2R) -2- (4-7y^;rP:7 3^^/l') -2-t KndriX-l- ( (4- ( h 

1) 4- (t Kt3dfi^y^/k) -l-:^:7^$'^:/;^;7^2}?^^^yf-/^ (1. Og, 4. 

6 2 ^ y ^/k) (DN, N-v?y ^/kziN/ki^T ^ K ( 1 0 m 1) M'^K 3 l^-fb^ ^/V' 
25 (1ml) ^M^s MfCTK^jb-^ b y r^M. (2 2 2mg, 5.555: y^;K 6 0% 

»14) ^O^a^rMx., O'^mWLfCo ^«t'7K (30ml) >^JPx> 

( 5 0 m 1 X 2 ) Tttm tfco tttiil^^MP:ti^7KTj5iGif m:^^m 

- (^=3fi^y : @^^^5^/U=2 0 : 1-10 : 1) -eMML4- ( U^M^i/) 
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^=^)V) '\--ry^VVti}Vif^^y'm.:^=f-f\^ (8 9 8mg, 8 4%) ^#fCo 
IRvraax'^W: 1717. 

Anal. Calcd for C^Hi^Oj • 0. IHgO: C, 72.46; H, 6. 16 
Found: C, 72.66;.H, 6.09. 

^H-NMR (CDCI3) 6 : 3. 48 (3H, s) , 4, 00 (3H, s) , 4. 94 (2H. s) , 7. 50-7. 68 (3H, 
m), 8.04-8.18 (2H, m), 8.90-8.98 (IH, m). . 

2) 4- ( (^5^/^;t^v^) ^^/i') -1-^7^5^ v^:^/'^^^^:/^^^^^ (7 8 0 

mg, 3. 3 8 ^y^/l^) O^i?'/-.'^ (1 0ml) ^^Kt-1^^7Km^b':^hy l> 
(6. 7 6ml, 6. 76^i;^^V) ^I^TL. ^MT'^^^^UfCo KfJ? 
(10ml) ^APX.> g^^^^/l' (5 Cm IX 2) TttW tfc^ 
WI^^I&fP^^T'gfe#U ««i£^-vi^.t>i^!J7AT'^i^m^@*tfc:o ^^^^ 
S,@^^rc^7^-^dri^>-/^)^bSlfe^B$-a:■r4- ( (p<.5^/^:^=3r^^) ^ 5"/i^) . - 1 -:^ 
7^$^ l/:/i*7/v4?yi^ (6 1 5mg, 8 4%) t:#fCo 

mp 133-1 34^0 
IRvmax'^'cnf': 1694. 

Anal. Calcd for CiaHijOj: C, 72.21; H, 5.59 
Found: C, 72.10; H, 5. 64. . . 

^H-NMR (CDCl3)6: 3.52 (3H, s), 4.99 (2H, s). 7.56-7.70 (3H, m), 8.10-8.18 
(IH, m), 8.37 (IH, d. J = 7. 2 Hz) , 9. 10-9. 16 (IH, ra). 

3) (IRS, 2 SR) -2-T5:y-l- (4-7/W;^n7ct^7^) -3- (4- (h 

y y!Vi^ui^=f-)V) y zs^^jv) -\-'fxiAj—)V (3 0 Omg, 0. 9 6.^ U^/W 

(?5T-feb=by/^ (3 Om 1> ^^^1^4- { 

\yyU;vTt^:ym (2 0 7mg, 0. 96^y^/i-) *5J:tJ^i-^^^^-3- (3-^^^ 
=}-;vr 5: / tvv) 5 F • W^'^ (275mg, 1. 44^ y •=t/V') 

ioJ;t)«l-t Kn#iX-lH-^:yy~ byry^/l^ (1 4 7mg, 0. 96^y^/^) 

^iM^xmMx^m^mw\^f^. mM^i^ ( i o om i ) -ci^^t. mm^f-^^ ( i 

%/3ljJf;v^yJ>>^n'^V^yy^- {■^^•^ y : mk=^'^ ^ : 1-2 : 1) 
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Tft^ Li^^^^/l^ ^^ty-d^hn^^n^^Xs mmit^'-^ (3 4 0mg, 6 

9%) ^#fCo 
mp 170-171"C 

IR V max'^'^cm"* : 1638, 1618, 1607, 1510. 
5 Anal. Calcd for C29H25F4NO3: C, 68,09; H,. 4.93; N, 2.74 
Found: C, 67.89; H, 5.05; N, 2. 45. 

.'H-NMR (CDCI3) 8 : 2.82 (IH, dd, J = 14.6, 11.0 Hz), 3.03 (IH, dd, J = 14.6, 

4.4 Hz), 3.46 (3H, s), 4.68-4.88 (IH, m), 4.85 (2H, s), 4.92-5.00 (IH, m), 

6.05 (IH, d, J = 8.8 Hz), 7.00-7.16 (3H, m), 7. 22-7. 62 (lOH, m), 8.01 (IH, 
10 d, J = 8.4 Hz). 

N- ( (1 RS, 2 SR) -2- (4:-'7/U:tX2y:3L=^jl') -2-t Kn^rv'-l- ( (4 ■ 
- ( by 7>'V;^P^f-/v) P'a^^/k) 7<f-/^) ^f"/!^) h7-fe>';*yU/J?=Sr 

15 1-T:y h7±y:ii/^^y^ {1 4 3mg, 0. 64^i;*/W) <Z)xh7tKci 
7 ^ ( 5 m 1) ^^^iC, /P-i^ a y K ( 0 . 11ml, 1. 7 2^V^M 

:fcJ;t>'N, N-:^7{5=-/V)!f:/^AT^ K (0. 0 1ml) ^M^X. m^XSO^M 

mwu ■R}it:^nt:mBw^Ltcc nrnmow^^f-^^ (sm d mm^ d r s, 

2 SR) -1- U-y/V:tnya^=^/i') -1-fc: Kp^tv^-S- (4- ( MJ yjv^a ^ 
20 ^JV) .y^::^;V) - 2 n tVWT ^ (15Gmg, 0. 43 ^ y ^/W) ^ 

J; t/l&fPSWTK (5ml) ^MK.XmM.X^^m¥ Lfc, Sii&^S^TK ( 5 0 m 1 ) 

L. mm^f-/^ ( 5 0 m 1 X 2 ) xmm tfco i^mm^mQik^yi^x^w 

25 6S^^^-^T. SM^li-a-tl (1 4 7mg, 6 6%)^#fCo 
mp 227-228''C 

IRv max'^'cm"^: 1638, 1615, 1514, 1323. 

Anal. Calcd for C31H23F4NO2: C, 71.70; H, 4.50; N, 2, 70 

Found: C, 71.57; H, 4.41; N, 2.68. 
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'H-NMR (CDCI3) 6 : 2. 90 (IH, dd, J = 13. 2, 9. 8 Hz), 3. 54 (IH, d,. J = 13. 2 Hz), 
4.70-4.90 (2H, m), 6.94 (IH, d, J = 7.0 Hz), 7.06-7.20 (2H, m), 7.28-7.40 
(IH, m), 7.40-7.78 (9H, m), 7.81 (IH, s), 7.92-8.06 (2H, ra), 8.41 (IH, s). 

mmm e 7 

5 N- [ (IRS, 2SR) -2- i4-y/l^:tv2ya^^/i^) -2-t Ka^t/-1- [4- 
^ K 

(IRS, 2 SR) -2-T5/-1-. (4-7/U;f d:7ji^;W -3- [4- (b JJ 7 .. 

7au=z/u2ya/<y-l-yt^/U0 . 2 24g(0. 7 15S:y^/^)^ 
10 2-7^^/^-1-^7 b^^O. 13g (0. 71^1)^/1^). 1-t Yx2^i/-^yy 
> y T y-/V7Kf n«fe 0 . llg (0. 7l^])^M SrT-fe h= h y>'H Om 111 

muo. i4g (0. 7i$y^/i^) %MiPL. 7 ovx'5mmt^WLfto Rit-m^ 

■ ^-\^X^U\^ (^^ry-^^/@^^^5^/v= 3/1 -1X1) \ .i;^3:.^jvau^'rjv- 
efej^^ lIXSO. 2 3 3 g W6 8% 

mp 96-98*0; 'H-NMR (CDCI3, 200MHz) 6 2. 11 (3H, s), 2. 69 (IH, dd, J= 11.1 
20 Hz, 14. 5 Hz), 2.99 3.08 (2H, m), 4.96-5. 14 (2H, m), 5.88 (IH, d, J = 9. 6 
Hz), 7.02-7.41 (8H, m), 7.46-7.57 (4H, ra), 7.68 7.75 (2H, ra) ; IR (KBr) 3241, 
3058, 1632, 1510, 1327, 1225,. 1163, 1123, 1069, 814 cm'^ Anal. Calcd for 
C28H23F4NO2: C, 69.85; H, 4.81; N, 2.91. Found: C, 69.64; H, 4.72; N, 2.82. 

mmQ 8 

25 N- [ (IRS, 2SR) -2- (4-7/1^;^ P 7 j:::^/^) -2-\i Y^^i^-l- [4- 

(IRS, 2SR) -2-r^/-l- (4-7/W;^-D7cii^/U) -3- [4- (M)7 
Mu^'f'JV)y:,^=^;i^'\-y'n/<y-l-:^—j\^0. 166g(0. 5 3 0 5 y ^7U) , 
^l>#i^65mg (0. 5 3 ^ y^/i^) s ..1-fc Fo^^f^-y^^-^h y ry-y'UTKfP 
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tJSlmg (0. 5 3 5:!J^/P) ^T-fe MJ/H Om 1 4>T«4^t/.t>55b 1- 
3 - ( 3 -i^y- f-jUT ^ y tVl^) v?^ 5; F • 0 . 1 0 g ( 0 . 

IR1:0. 178g J|X^8 1% 
mp 193-194''C; 'H-NMR (CDClg-DMSO-de, 200MHz) 6 2.86 (IH, dd, J = 4. 2 Hz, 14.6 
Hz),. 2.99 (IH, dd, J= 10.5 Hz, 14.1 Hz), 4.56-4.69 (IH, m), 5.06 (IH, t, 

• J = 2.9 Hz), 5.12 (IH, d, J = 3.2 Hz), 7.06 (2H, t, J = 8. 7 Hz), 7.17-7.26 
10 (3H, m) , 7. 35-7. 53 (7H, ra) , 7. 67 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3303, 1638, 

1534, 1325, 1227, 1167, 1125, 1069, 829, 698 cm"'; Anal. Calcd for C23H19F4NO1J: 
C, 66.18; H, 4.59; N, 3.36. Found: C, 66.05; H, 4.51; N, 3.44. 

• 9 

N- ( (1RS, .2SR) -2- (.•4-7>'V';tn73:=-/W-2-fc ( (4 

15 - ih])yy\^^x2/^/u) y3:.:^)V) p^^/v) =s^^?V) -^.-y a^^jvT^YT % K 

(IRS, 2SR) -2-T^ /-l-(4-7;V;e-P7ai^/P) -3- (4- ( h !J.7 
/l^;^-P7f ^/t-) 7 31^/1^) (4 5 Omg, 1. 44.^];^/V)C) 

W^^'J')^ (2 0ml) WrWScy :t,=.!Vr-^f'}V^n'!} K (2 8 5ml, 2. 15 

5 y ^yw) *5j:D«ISfpMW7K (2 Om 1 ) ^;t)PxT^MT*i^^«#Lfco S^5^SSr 

20 . tK (lOOml) T*#|RL. g^^:x-^7W (100ml X 2) Trtttti tfCo ttttl^S^ 
=!U^)V-^^^V%^h'^^^^^^X^mY.'^^a- (5 7 Smg, 9 3%) ^#fc 



mp 173-174°C 

* 

IR V max'^'cm"^ : 1651, 1539, 1514. 
25 Anal. Calcd for C24H21F4NO2: C, 66.82; H, 4.91; N, 3.25 
Found: C, 66.63; H, 4.78; N, 3.19. 
. 'H-NMR (CDCI3) 6 : 2.62 (IH, dd, J = 14.2, 10.6 Hz), 2.81 (IH, dd, J = 14.2, 
4. 4 Hz), 3.44 (2H, s), 3.50 (IH, d, J = 3. 6 Hz), 4.28-4.42 (IH, m), 4.84-4.92 
(IH,. m), 5.25 (IH, d, J = 8.2 Hz), 6.90-7.10 (6H, m), 7.24-7.36 (5H, m), 
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7.45 (2H, d, J = 7.6 Hz). 

MMM 7 0 

N- [ (IRS, 2SR) -2- {4-y;U^u:7au:^jU) -2-1:: [4- 
(h y :7/k;^P7«5^;^) ^^'v^/l^] ^^/^] -2, 2, 2-V])yj^tr2T±h7^ 
5 K 

(IRS, 2SR) a^=.)V) -3- [4- ( 7 

/V;tn>'^/1^) yp/-?^^- 1 -^^/WO . 1 5 5 g (0. 4 9 5 ^ U ■^-/l^) 

i ^^tK^-:^ by 8 3 m g (0. 9 9 5. y ^/l^) ^t" b7 t Kp^^^'I Om 

1 ^•-e^w^b^£;6Sbii7Khy7>'u;^i3i^i?o. 08mi (0. 59^y^/v) 

efej^^ llXftO. 154g 11X^7 6% 

mp 162-163°C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 6,2.81-2.97 (2H, ra), 4.31-4.48 
16 (IH, m), 4.85 5.00 (2H, m), 7.01-7.11 (2H, m), 7,17 (2H, d, J = 8. 0 Hz), 
. 7.39-7.47 (4H, m), 7.79-7.92 (IH, m) ; IR (KBr) 3301, 1701, 1564, 1514, 1327, 
1233, 1182, 1128,. 1069, 833 cra"^; Anal. Calcd for CigHi4F7N02: C, 52. 82; H, 3.45; ' 
N, 3.42. Found: C, 52. 98; H, 3.43; N, 3.25. . .. 
^jif !) 7 1 

20 N- [ (IRS, 2SR) -2- ( 4 - 7 /W;^ o :7 ^yu) -2-t: KP=^rv^-l- [4- 

( h y :7yv;^p 7^5^71^) ^:/v^;w] ^^/i^] -2, 2, 3, 3-7^ h 7 7/^;rP7°p 

(IRS, 2 SR) -2-r ^y-l- (4-7/U;tP73:^^/W -3- [4- (by 7 

jv:^u:^f-;v) y 3^:^/u^-fu^^y-l-:^^/uo. I53g (0.488$ y^/u) , 

25 2, 2. 3, Z-irYyy;Virn:/n\firl^^7 1mg, (0. 4 9 ^ y ^/l') , 1- 
fc Kp ^-y^^^y b y >'^7KfPtl rSmg (O. 49$y 

y ;H 0 m 1 ^X-mWi^tiiit)^ h 1 3- ( 3-v^7^ ^;VT 5; y t'p tVu) ;*7;i/ 

5 F • mmM. 94mg (0. 495;y ^jv) ^t^TL. ^ta-c-Bfeit^ tfco 
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l|Xl:9 0mg JlK^4 2% 
5 mp 164-166"C; 'H-NMR (CDClj, 200MHz) 5 2.66 (IH, br s), 2.79-2.96 (2H, m), 
4. 41-4.55 (IH, m), 4.97 (IH, d, J = 4.0 Hz), 5.94 (IH, tt, J = 5. 5 Hz, 52.9 
Hz) , 6. 55 (IH, br d, J = 9. 2 Hz) , 7. 10 (2H, t, J = 8. 6 Hz) , 7. 18 (2H, d, 
J = 8. 0 Hz) , 7. 40 (2H, dd, J = 5. 8 Hz, 8. 6 Hz) , 7. 50 (2H, d, J =■ 8. 0 Hz) ; 
IR (KBr) 3304, 1686, 1329, 1231, 1175, 1113, 1069, 829 cm'^ 
10 MMM 7 2 

N- ( (IRS, 2SR) -2- (4-7/k;^a73;^/W) - 2-t Kd ^^Pv^- 1 - ( (4 

(IRS, 2RS) -Ir i4^y;U:txny - l-t Fd drv'-3- (4- (h 

15 y 7/W;^up<^yV') -2-yu\i°/UT^ymmM (1 5 0mg, 0. 4 3 

• ^y^/u-) (Dmm=^'^Ji^ (SmO ^^g^::tv•^u-1'y^^:7^y ^ (119mg, 0. 

6 4 ^ y ^yu) *3j;tj«^fpjiw:?K (5ml ) ^m^xmux^mwLft.o Rmm 

^tK (50ml) T*«U (5 Om 1 X 2) X'ft&ttlUfc. *6ttllit^^ 

20 '^Jl^—^^-^l^ld^hW^^^^Xs mmih-B-^ (leOmg, 8 1%) 
mp 180-181°C 

IRvmax'^^cm"^: 1640, 1605, 1507, 1485. 

Anal. Calcd for C24Hi9F4N04: C, 62.47; H, 4. 15; N, 3. 04 - 
Found: C, 62.43; H, 4.06; N, 3.06. 
25 »H-NMR (CDClg) 5 : 2.80-3.06 (2H, m), 3.70 (IH, d, J = 3.6 Hz), 4.50-4.66 (IH, 
m), 5.02-5.10 (IH, m), 5.90-6.10 (IH, m), 6.02 (2H, s), 6.77 (IH, d, J = 
8.8 Hz), 7.00-7.16 (4H, m), 7.20-7.30 (2H, m), 7.36-7.58 (4H, tn). 

MMM 7 3 

4- (4-7/l^;tn7a:^7k) -N- [ (IRS, 2SR) -2- (4-7;l^;tD 
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yU) -2-t KP'^riz-l- [4- ( hU :7/i^^D7<f->'I^) ^^/l^] -5-^ 

1) l-7/v;tD-4- (2-:^ ha-l-7°o^^/v) ^:x>^> 

4-7/i';rp^>'Xr;^T' t K17. 02g (137. i^y > 1 1 . 

5 5g(192^y ^JU) , "fjvr % V • 3. 70g (54. 9$y ^/l') . 

g^^^ }> ij r> A 4 . 50g (5 4. 9 5: y^/P) , ^ hP^iJ'^4 1. 2g (5 4 
9 5 y ^/V) (OWL-^m^ 1 0 0 ICT' 1 . 5 B#ftm# LfCo mM^MZ-"^^. ^Wi 

10 HfeM^ HX* 1 8 . 4 0 g JiX^ 7 4%' 

jnp 59-61t:; 'H-NMR (CDCI3, 200MHz) 6 2.45 (3H, s), 7.16 (2H, d, J =8. 6 Hz), 
7.44 (2H, dd, J = 5. 4 Hz, 8.8 Hz), 8,06 (IH, s) ; IR (KBr) 1514, 1318, .1225, 
982, 847 cm"^; Anal. Calcd for CgHgFNOj: C, 59.67; H, 4.45; N, 7.73. Found: 
C, 59.51; H, 4.39; N, 7.80. 

15 2) 4- {^-y JVHruy -5-p<f^/^-2- ( 1 ^/V^^f-yW) 77^^- 

^.iZ-Zff' y 20. 06g (126. 85:y ^yl^) t 1 -yj^^-tn- 

.4- (2-::! hP-l-T'n^^/V)- '<:X'if:/2 3. Og ( 1 2 7 5 y ^;V) (^^:? / 
-/H 0 Oml^^S{-t°^y ^^i^l 2. 5ml ( 1 2 7 ^ y ^/l^) ^^i@.T';!JDX.> 
20 ^?aT— Bfe. 8 0*CTlB#^jt#tfCo SiJ^?^<D^^SrMM* ^W^^ItKS 
0 m 1 tWMB. 3 0 m 1 trAHx.^ ^MX^ 1 NfW^# L.^-o K«^g^i?^f^/V-e 2 

2 0/1) . i6^i^^#fc„ 
25 ^HfeSfls JlXS 5 . 9 5 8 g 1 6 % 

mp 27-28t: ; ^H-NMR (CDCI3, 200MHz) 5 1. 09 (3H, t, J = 7. 2 Hz) , 1. 30 (6H, 
d, J = 7.4 Hz), 2.18 (3H, s), 3.65-3.79 (IH, ra), 4.11 (2H, q, J = 7. 2 Hz), 
7.04 (2H, t, J = 8.8 Hz), 7.21 (2H, dd, J = 5.6 Hz, 8.8 Hz) ; IR (neat) 2974, 
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1707, 1578, 1510, 1221, 1149, 1059 cm"^; Anal. Calcd for CiAgPOa: C, 70.33; 
H, 6. 60. Found : C, 70. 36 ; H, 6. 53. 

3) 4- (4-7/V;tct7 3i^/w) -5-^^/W2- ( 1 ^/v^f-yi^) yyV- 

5 0 0 g (5. I675:y^/u) i: 7Ki?'^b■:^ b y l> A 1 . 6 5 

g (4 1. S^ y^/l^) /H 5ml -7K5inl ffiX', 70°C(CT8^^ 

11X1:0. 9 5 8 g .l|X¥7 1% 
. mp 176-177°C; 'H-NMR (CDGlg, 200MHz) 8 1.28 (6H, d, J = 7. 0 Hz), 2. 17 (3H, . 
■ s), 3.71-3.84 (IH, m), 7.05. (2H, t, J = 8.8 Hz), 7.22 (2H, dd, J = 5. 4 Hz, 
8.8 Hz); IR (KBr) 3050-2500, 1680, 1512, 1225, 1074, 845 cra"M Anal. Calcd. 
15 for C15H15FO3: C, 68.69; H, 5.76. Found: C, 68.57; H, 5.84. 

4) 4- i4-y/P:tny a^z^/U) -N- [ (IRS, 2SR) -2- {A-y;V^X2 

ya^z^ju) -2-t Ko'^V-l- [4- ( h y 77V';^o^^7^) ^^'v^/w] ^^^/w] - 

(IRS, 2SR) -2-T^y-l- (4-7/^;tn7 3i=/^) -3- [4- (hy^ 
20 . /^:^np<^/U) y:]^^/U2yu/-^y-l-:t^;U0. 211g (0.673^ y ^/W) ^ 

4- i4:-yjU:^X:ty:z.::^/U) -5-7< 5^/1^-2- ( 1 ^^/U^^^^U) 7 7 3 -J^&^U 

TjsVi^O. 18 g (0. 6 7 ^ y ^/W) . 1-fc Fp=^v'^>':/ h y T)^->WXfP 
i^O. 10g(0. 6 7 ^ y ^/W) h y/H Om 1 «t'-C'ji#L/«C;65b 1 

-a^^/U- 3 - ( 3 -v?^ ^ y ^/U/i? v^-f 5: K -^^11: 0 . 1 3 g ( 0 . 

25 6 7 ^ y^;i^) ^ip;i^ ^m.x-—mMWLfco ^mm^mm^'^M^^^u 

^^^^ 11X1:0. 2 8 8 g 11X^7 7% 
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rap 134-136°C; 'H-NMR iCDCl^, 200MHz) 8 1.19 (3H, d, J = 7.0 Hz), 1.25 (3H. 
d, J =7.0 Hz) i 2.09 (3H, s), 2.38 (IH, dd, J= 10. 5 Hz, 14.9 Hz), 2.71 (IH, 
dd, J = 4. 3 Hz, 14. 3 Hz), 3. 51-3. 65 (IH, ra) , 3. 76 (IH, d, J = 4. 4 Hz), 4. 40-4. 53 
(IH, m), 4.80 (IH, t, J = 3. 3 Hz), 5. 19 (IH, d, J = 8.0 Hz), 6.90-7. 13 (7H, 
5 m) , 7. 23-7. 30 (3H, m) , 7. 45 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3347, 2973, 2634, 
1620, 1605, 1512, 1329, 1223, 1163, 1125, 1069, 839 cm"^; Anal. Calcd for 
CjiHjgFsNOa: C, 66.78; H, 5.06: N, 2.51. Found: C, 66.43; H, 5.20; N, 2.41. • 
MMM 7 4 

N- ( (1 RS, 2 SR) -2- (4-7/W;e-P7i^/V) -2-t KP^i^-l- ( (4 
10 - {h})y^i^:^i^/^M 7cc=/l^) pi^M 31^/u) [i, I'-t^^^L^/W] - 

(5ml) ;r^f-])7Wi^ d y K (0.. 1 Im 1 , 1. 7 2 ^ ]) ^/w) 

. iSiD^N, N-i^7<f=-/w;!K/WAT^ K (0. 0 1ml) SriB^X. ^iaT*3 O^K 

15 sifu s^sr^^M* bfco nmm(om^=^^}^ (smo mm^ (irs. 

2SR) -1- •(4-7/V':tn7a^::iM Knd5^ix-3- (4- ( by :7/P;*-i3 p< 
• =f-;V) yzc^^jV) -2--fn\f;V7^y^WM. (I5 0mg, 0. 4 3^y^/^) *3 

itj^^fpswTK (5ml) ■^M^xmM.-vm^^m.w ltco Rmm^^ ( 5 o m i ) 

« 

- feS^^0$*-C. SM^b-a-i^ (14 7mg, 6 9%) ^#fCo 
mp 165-166°C 

IRvmax™W: 1641, 1539. 1510. 
25 Anal. Calcd for C, 70.58; H, 4.70; N, 2.84 

Found: C, 70.32; H, 4.80; N, 2.67. 

^H-NMR (CDCI3) a : 2.90-3.02 (IH, m), 2.99 (IH, s), 3.64 (IH, d, J = 3. 6 Hz), 
4.50-4.70 (IH, ra), 5.08-5.18 (IH, m), 6.14 (IH, d, J = 6.4 Hz), 7.02-7.18 
(2H, m), 7.24-7.34 (2H, m), 7.38-7.58 (IIH, m), 7.70-7.76 (2H, m). 
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4- ii^pi^/UT^y) -N- ( (IRS, 2SR) -2- - 
2-1: KP=3r->-l- ( (4- (h V y/l-:tti ^ f-ju) y a^:=.)V) :s^=f-}V) - 

5 (IRS, 2RS) -1- (4-7;V':^n73:c^/l^) -1-t Ki3dfi^-3- (4- (]. 
3y}Vir^:^^}V) -2-yn tVV-T^ ^ (1 5 Omg, 0. 4 2 5:y^ 

/V) (or^V^y)) JV (lOml) W^\'LA--J':^^?VT%^-ty'^W^fVi^l/ 
W. (8 9mg, 0. 4 2^JJ^;W) fc^ ct t)« 1 3 - (3-v>p<.^;^r 5: 7 
\f)V) % K • (I19mg, 0. 62^ ^/V) *3 irj? 1 -fc K 

10 o=^v'-lH-^:/i/hyT)/-/W (6 3. 6mg, 0. 4 2 % 3 ^ )V) ^cISi^ycxM. 

mr(:m^W^\.1-L. mM.'ki^ (5 Om 1 ) -e#-f^U mk^^f-f^ (5 0ml X 2) 

1 : 1) -Ci^iiU S^i^^^iV— ^^i^^;0^bB:)l^^$i^■r> ^S-fb-^t) (14 9- 
15 m g , 7 0 %) ^#yto 

mp 169-170°C 
• IRvmax'^W: 1634, 1578, 1510. 

Anal. Calcd for C29iyf4N202:. C, 68.23; H, 5.13; N, 5.49 

Found: C, 68.09; H, 5.11; N, 5.32. 
20 'H-NMR (CDCI3) 6 : 2.88 (6H, s), 2. 76-3.14 (2H, m), 3, 71 (IH, d, J = 4.0 Hz), 

4.66-4.84 (2H, m)-, 5.04-5.12 (IH, m). 5,90 (IH, d, J = 8.4 Hz), 6.86 (IH, 

d, J = 7.6 Hz), 7.02-7.18 (3H, m), 7.30-7.60 (8H, m), 7.75 (IH, d, J = 8. 4 

Hz), 8. 17 (IH, d, J = 8.4 Hz). 

%W\ 7 6 

25 [ (IRS, 2 SR) -2- (4-:7/^;^P73^c=./p) -2-fc Kn^-;^ 

-1- [4- iY3y)Virn:^^}V) ^:yi^}V\ oi^^yu] -fy ^ 

r 

^ K 

1) Z-!p xxn-x-^y yzt-Wi^^)'^ 

Z-r%J-\-'^y\':z.^a^'fjV2. 3 17g (10. 76$y^;V) 
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3 Oml 4'-C'ji#U.^;6Sbs 7K^^T^ •J'-i^O. 89g (12. 

7mr. mtf^-M 0. 53g (5. as^y ^yu) (D^mm 4 m 1 i^m^TK^r 

(^drf-^/@^ig3i^yU= 15/1) . g 6^t)^#fCo 
Mfel^^*: 1|X*1. 0 5 8 g J|X^4 2% 

'H-NMR (CDCI3, 200MHz) 6 1. 47 (3H, t, J = 7. 0 Hz) , 4. 48 (2H, q, J = 7. 1 Hz) , 
10 7.51-7.65 (2H, m), 7.80 (IH, dd, J = 2. 2 Hz, 7.2 Hz), 7.99 (IH, d, J = 2. 2 
. Hz), 8.12 (IH. d, J = .2. 2. Hz), 8.87 (IH, dd, J = 2. 2 Hz, 7.4 Hz); IR (KBr) 
1717, 1279, 1240, 1188, 1142 cm'' 
2) S-iJ' nn-1-^7 hoi^ 

3-^00-1-^:7 hJ^^ctf^/H. 0 5 6 g (4. 5 0 0 ^ y ^/I^) <D7«^y 
15 -/H Oml-7"b7t Kd77^1 Oml^lS^^lNTK^fb-^fy !j7A7k^^S 
9. 0 0ml (9. OO^y^/W) ^?aT*-l!felt#bfc, ^iSi^^lrli^^ 

20 efelSS HXSO, 7 6 9 g 11X^8 3% 

mp 217-218°C; 'H-NMR (DMSO-dg, 200MHz) 6 7.59-7.72 (2H, ra), 7. 97-8.07 (2H, 
id), 8.30 (IH, d, J= 2.2 Hz), 8.81-8.86 (IH, m) ; IR (KBr) 3100-2600, 1699, 
1285, 1254, 1196, 883, 793, 745 cm"^; Anal. Calcd for C11H7CIO2: C, 63. 94; H, 
3.41. Found: C, 64.00; H, 3.44. 

25 3 ) 3-:^' DO-N- C (1 RS, 2 S R) -2- (4-^^/^^^ 7 aic:i7l^) - 2-t K 

pdf^ix-i- [4- (M; 7>'W;tn^f^/u) ^v\>jiV\ :3L=f-)V\ -f-y ^ uy-i-:fy;i^ 

(IRS, 2SR) -2-T^/-l- {4:-y;l^:^^y^=^/^) ~B- [4- {hV^ 
yu;tn;^^/^) 7*:=^/^]:7"d/^:/-i-;;^— ykO. 153g (0.488 ^ y . 
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3-^^pp-l-:^7 j^o^^O. lOg (0. 4 9^y*>'W)> l-t KP=^i^^>'y' 
h y T /l-TKfPfe 7 5 m g (0. 49^ U^;!^) SrT-fe: hU /H 0 m 1 't'-C' 

L^^ija^ e> 1 -zxu^jv- 3 - ( 3 -i^^T^ ^ y t'p tvu) ;^;u7j?v>^ ^ K • mm. 

9 4mg (0. 49 ^ U ^7^) -^Mx.. mMX'~BMW\.fz.o m^M^mk^'f- 
efel^^ iKftO. 2 1 Og W8 6% 

rap 220-221'C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.91 (IH, dd, J = 10.7 Hz, 
10 13.5 Hz), 3.19 (IH. dd, J = 2. 2 Hz, 13.2 Hz), 4.62-4.77 (IH, ra), 4.89 (IH, 
t, J =5.0 Hz), 5.50 (IH, d, J = 4.4 Hz), 7.04-7.13 (3H, ra). 7.22-7.34 (2H, 
m), 7.38-7.59 (7H, m), 7.73 (IH, d, J = 8.0 Hz), 7.82 (IH, A, J =2.0 Hz), 
. 8.10 (IH, d, J= 10.0 Hz); IR (KBr) 3285, 1642, 1541, 1514, 1325, 1163, 1119, 
1069, 837 cm".^; Anal. Calcd for C27H20CIF4NO2:. C, 64.61; H, 4.02; N, 2. 79, Found: 
15 C, 64.82; H, 4. 17; N, 2.74. 

7 7 . . 

N- ( (IRS, 2 SR) -2- (4-:7/l';rn:7 3ic^/W) -2-t.Kn.drv'-l- ( (4 
- ( b y 7/W;^n.p(f^/i<') :7 3^-71^) p(^/P) a^^jv) -2, Kd-1-^>' 

20 2, 3-v^l: FP-l-^:/:/77:/7-:^/W/jf:/i^ (1 0 6mg, 0. 6 4^y* 

?v) (D'rhyi: Kn:77:x (5ml) mm\^. ir^^V vi^O K.(0. 1 iml, 

• 1. 7 2^y^/U) *3it>*N, N-v'7^^y^Jj^/^i^T^ K (0. 0 1ml) ttx. 

T. 3 0 SJ^;^s^^H®*Lfco nm(Dmm.:^'fjy (sm n 

(IRS, 2SR) -1- {A-y;V:tuya^z=.;V) -1-t Kn=3s-v'-3- (4- 
25 (h})y^l-:^u;^<^M y:r.z^}V) -2-^xi\^ )Vr (15 0mg, 0. 

4 3 ^ y ^/k) *3 j; 0iaipaW7K (5ml) ^;!)P;tTMT«^#LfCo mM 
^tK (50ml) -Qmi ( 5 0 m 1 X 2 ) TifttH LfCo JittS^g^ 

^/V— ^d^^-y- t ^IJ^ ^M^l^-a-^J ( 1 6 0 m g , 8 1%) ^#fc: 
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mp 121-122°C 

IRvmax'^W: 1780, 1644, 1537. 

Anal. Calcd for C25H21F4NO3: C, 65.36; H, 4.61; N, 3.05 
Found: C, 65.41; H, 4.38; N, 2.76. 
5 'H-NMR (CDCI3) 6 : 2.76-3.00 (2H, m), 3.18-3.30 (2H, m), 4.12 (IH, d, J = 3. 6 
Hz) , 4. 48-4. 76 (4H, in) , 5. 08 (IH, s) , 6. 90-7. 16 (2H, m) , 7. 20-7. 52 (6H, m) , 
7.60 (IH, d, J = 7.6 Hz), 7.85 (IH, d, J = 7. 6 Hz). 
7 8 

( (IRS, 2SR) -2- {A-y jU:^^y ^=^M -2-\i 

10 -1- ( (4- ( M; 7/U;tn7<^7W) 7:t:::i/W) ^ ^/U) ^5^/V) T"fehT^ K 

(IRS, 2RS) -l-.(4-7/V;^-p7:t::^/W -1-t .Fo=^v^-3- (4- (h 
]}y/VytV2^^/V') ys.=^/U) -2-Z^^if/UT^l^i2. Og, 5. 54^ y*/!^) 

( 5 0 m 1 ) m\Z-fia^T±f-/i^yx:^^}^ i7 2Sml, 8. 3 0 
• 5; y ^ itJ^I&fPmWTK (• 5 0 m 1 ) K.XMMX^ 3 ^^^^1^ LfCo &f^M 
15 =S:7K (1 0 0ml) -^'iti^U mm^'^/i^ (2 0 0m IX 2) T^JfetatfCo ttWIS 

)|*]^L. ^Mit^^ (2. 0 g, 8 3%) 



25 



20 mp 151-152t 

IRvmax'^W: 1659, 1647, 1547. 

Anal. Calcd for Ci8Hi6BrF4N02 : C, 49.79; H, 3.71; N, 3.23 
Found: C, 49.80; H, 3.41; N, 3:03. 

^H-NMR (CDCI3) 8 : 2. 72-2. 96 (3H, m), 3. 74 (2H, dd, J = 18. 4, 13. 6 Hz), 4. 38-4. 52 
(IH, ra), 4.92-5.00 (IH, m), 6.53 (IH, d, J = 8.4 Hz), 7.02-7.18 (2H, ro), 
7.22 (2H, d, J = 8.0 Hz), 7.32-7.50 (2H, m), 7.51 (2H, d, J = 8.0 Hz). 

mm7 9 

( (IRS, 2SR) -2- (4-y/l^:^uya^=^jU) -2-k Kd'^^^ 

-1- ( (4- {Y^)y?vi!rn^^)V) ya:.=^jv) p<^/v) 3:^/w) ^yxr^ K 
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4-n-:/f^/V^SW^ (1 5 3mg, 0. 8 6 ^ y ^/P) ©xh7kKP7 7>' 
(5ml) ^df^f-y/k^oy K (0. ISml, 1. 72^y^/U)*3j; 

t>'N, N-v^^^/V-^^yl-AT^ K (0. 0 1ml) ^lJ[\K.X^ ^UVZO^mmW 

u ^jj&^i^^^^Hg^Lfcio mmomm^'f/i- ( 5 m i ) mw^^ d r s, 2 s 

5 R) -1- i4-yjl^:txny:j^^ju) (4- (h }) ;^^JU) 

y:!.^;^) - 2 -T'n tVl-T ^ ^/^^^it (200mg, 0. 57^y ^JU) 

?Rmt7K (5ml) ^m:tx^m.x^m^m.WLtco k^s^^tk (50mi) x'l^i? 

mm^^^^ (5 Om 1 X 2) -ettWbfc^ tttl:llg^lS?P:^-^T?^j^U il7t< 

Bm-^ iy^J^ X^m^UB^^ L fco ^ y y/w;t7 7 A D -7 b 7 

>;d^bf?^^$-frT. SJHI^-a-ifel (1 7 2mg, 6 4%) :^#fc„ . 
mp 171-172'C 

IRv max™'cm"^: 1638, 1609, 1537, 1512. 
. Anal. Calcd for CarHaTF^NOz: G, 68.49; H, 5.75; N, 2. 96 
15 Found: C, 68.46; H, 5.89; N, 2.94. 

'H-NMR (CDCI3) 6 : 0.92 (3H, t,. J = 7.2 Hz), 1.22-1.44 (2H,.m), 1.48-1.70 (2H, 
m), 2.63 (2H, t, J = 8.0 Hz), 2.80-3.06 (2H, m), .3.84 (IH, d, J = 3.0 Hz), 
• 4.50-4.70 (IH, m), 5,08.(1H, s), 6.12 (IH, d, J = 8.2 Hz), 7.00-7.36 (6H, 

m), 7.38-7.58 (6H, m). 
20 MMM 8 0 

N- ( (IRS, 2SR) -2- ( 4 -7 71^;^- 0:73^^/1^) -2-fc Kn^apiz-l- ( (4 
- ( h y 7/U;tnp<^y^) y^ccn/v) ^^yu) a^^/U) -8-^/ y :/;&/W7j^>1h^ 

(IRS, 2 SR) -2-T^y-l- (4-7/^:^p:7 3.:=:/P) -3- (4- ( h y 7 
25 /l^;^a 7< ^/V) 73^-/1^) -l-:/D/^V— /l^ (4 5 0mg, 1. 4 4 ? y ^/U-) (D 
T± h^h]}^^ (30ml) WWli^8-^y V '^AjU:^ym (2 4 9m g, 1. 4 
4 ^ y ^JU) *3 1 -m^/w 3 - ( 3 ^yvr ^y-yia tVV-) ;*;yW7}?v^^ ^ K • 
iii^il^ (4 1 3mg, 2. 1 5 ^ y^/k) *5j;TJ«l-fc Kn'Sf^i^-lH-^^^y h y 
Ti^-zV- (220mg. 1. 44^y ^Jl') ^M^XmUX^^mW tfc„ Rf^sm 
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^7j< (10 0ml) T-lirlRU g^iJ^f"/!^ (1 0 Om 1 X 2) T'ttWtfCo 

^n.^^J^-^^'^^-y-^-^^W^^'^'^'^s ^mW^-^m (1 6 2mg, 2 4%) ^# 
5 fCo 

mp 83-84°C 

IRvmax'^W: 1644, 1574, 1549. 

Anal. Calcd for C26H20F4N2O2 • l.OHjO: C, 64.19; H, 4.56; N, 5.76 . 
Found: C, 64.07; H, 4.39; N, 5.61. 
10 'H-NMR (CDCI3) 6 : 2. 99 (2H, d, J = 7. 4 Hz) , 4. 52 (IH, d, J = 3. 6 Hz) , 4. 70-4. 90 
(IH, ra), 5.12-5.20 (IH, m), 6.96-7.08 (2H, m), 7.31 (2H, d, J = 8.0 Hz), 
7.36-7.54 (5H, m), 7.67 (IH, t, J = 7.6 Hz), 7. 98 (IH, dd, J = 8. 0, 1.8 Hz), 
8.28 (IH, dd, J = 8.0, 1.8 Hz), 8.71 (IH, dd, J = 4.0, 1.8 Hz), 8.79 (IH, 
dd, J = 7.4, 1.8 Hz), 11.49 (IH, d, J = 7. 6 Hz). 

15 HiiM 8 1 

N- ( (IRS, 2SR) -2- (4-7>'^^^a:7ac^;k).-2-t: Kp^>'-1- ( (4 
■ • r ( h y y)V:^xi ya^^/]^) p« f^/i^) ct^/w) -4- ( h y 7/^;rn p«f-7V) . 

(IRS, 2 SR) -1- ( 4 -77^:4- a 7 3. c:^/^) Kn=¥v'-3- (4- (h 

20 ])y^\^:txn pi^jU) 7:3^:=/^) -2-7'n kVl^T^^^l^^li (2 0 Omg, 0. 57 
^y^;V) (Dmm=^^^^ (5 ml) ^?^}C4- {hV^J^^^P^^M ^V^/ y{ JV 
;foyK(17 9mg, 0. 8 6 ^ y^/l^) *5J;D^ISfPMW7K (5ml) ^iPX-T 
^tg.-eiB#FBW#tfCo mM^i^ (5 0ml) -T^^-f^U m^^'f)^^ (5 0.ml 

7 1 m g , 6 2%) ^#fCo 
rap 228-229°C 

IRv max'^'cm'* : 3285, 1641, 1329. 
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Anal. Calcd for CjiHigFTNOa: C, 59.39; H, 3.74; N, 2.89 
Found: C, 59.30; H, 3.74; N, 3. 04. 

^H-NMR (CDCI3) 6 : 2.90-3.08 (3H, m), 4. 56-4. 70 (IH, m), 5.04-5.14 (IH, m), 

6.06-6.20 (IH, m), 7.00-7.20 (2H, m), 7.20-7.34 (2H, m), 7.36-7.56 (4H, ra), 
5 7.60-7.70 (4H, m). 

mmm 8 2 

N- ( (IRS, 2SR) -2- (4-7;^:tP73;=/k) -2-t Ka^e^/-!- ( (4 
- ( h y :7/l';tP^5^/P). :7 ^^/U) -2- T 

10 l-i-y ^ Vl^W^ (160mg, 0. 865: y^/'W (Dt h7t Y^nyyy (5 
m\)mmz..:t^^]);V^X2]) \^ {0. 15ml, 1. 7 2 $ y ^/l') *3 J; U«N , 
N-i^^^^^/^TiN/UATS: K (0. 0 1ml) m^TLX. m.ux Z OMW¥\^. S 

f&?s^i^jE@*Lfco m'^mcomn^'^j^ (smo mm^ cirs, 2sr) - 

1- {4.-yMnycx:.=:.;v) -l-M Yx2^iy-Z- (4- ( h JJ 7/1^:^0 ^ f^/l^) 7 
15 - 2-:/n hV^T 5 yWkU (200mg, 0. 57^j; i3 J; tJ«f&jfp 

fiW^K (5ml) Sr;!jn.x.T^MT' 2 Lfc^ ^JSIS^tK (50ml) -e#f^ 

U (5 om 1 X 2) "ettmb/c^ ^il±i^S<l^lafo:tiM<:-e^fe^t ilTK 

(^^i^i^ : g^^^^/V=2 : 1-.1 : 1) T'M^U f^g^rt^/U-^dr-y- 
20 ^-^i^bB^^^^ii-T. ^^-fb-a^i^ (1 7 5mg, 6 4 %) ^#fCc 
rap 186- 187*^ 

IR V . max'^W : 3285, 1657, 1539, 1512, 1120. 
Anal, Calcd for C28H23F4NO2: C, 69.85; H, 4.81; N, 2. 91 
Found: C, 69.62; H, 4.68; N, 2.85. 
25 'H-NMR (CDCI3) 6 : 2.40 (IH, dd, J = 14.2, 10.4 Hz), 2,70 (IH, dd, J = 14.2, 
4. 0 Hz) , 3. 28 (2H, d, J = 3. 6 Hz) , 3. 90 (2H, d, J = 2. 2 Hz) , 4. 24-4. 40 (IH, 
m), 4.70-4.84 (IH, m), 5.15 (IH, d, J = 7.8 Hz), 6.78 (2H, d, J = 8.0. Hz), 
6.88-7.00 (2H, m), 7.04-7.20 (3H, m), 7.20-7.34 (2H, m), 7.36-7.60 (3H, m), 
7.70-7.94 (3H, m). 
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MMm 8 3 

2- (acf-/w;t'¥v^) -N- ( (IRS, 2SR) -2- (4-7;^;^-i3 ^'ot^/U) -2- 

t Ko'^i^-i- ( (4- ( m; 7/^;tPp<^>'W) cc5^/i^) -l- 

•^7^^>';^;/^JJ?dr1^^ K 
5 2- -N- (2- (4-7>'1^;^d:7j::::^/1/) -2-:t^y-l- ( (4- 

K(400mg, 0. 79^j; iJ? y -/U (30ml) ^^^^^:^&^^i■^V;^f 

>- (I I) (19 8ing, 1. 5 7 ^V"^/^) ^Mpl. MUX^S Q:^MW\^fCo R 

i^^mii^y^'i^T. t7J>> (30mg,. O. 79^!;^;i') ^M^. 

10 . 1 mmm,w vtco ^mm^ i m-^Mm ( a o m i ) ( 5 o m i 

:x : @^^rcf-/i.= 2 : 1-1 : 1) XmUU U 
2- (a^^yV;^^^^^) -N- ( (IRS, 2SR) -2- (4-7/l<;^-D 7 
15 -2-t Kodri/-l- ( (4- ihV.yjl^J^^P^^M y :^f-J^) ^5^/1^) - 

V^^-k^^^V ', i^i?^^/U= 10:1 <^^i^^j|ftT'Sfc# LT. mimL'^m (37. 
2 m g , ■ 9 %) <lr#fCo 
mp IST-lSSt: 
20 IRv max'^W: 1622, 1510, 1300, 1236. 

« 

Anal. Calcd for C29H2SF4NO3: C, 68.09; H, 4. 93; N, 2.74 
Found: C, 67.96; H, 4.86; N, 2.82. 

'H-NMR (CDCI3) 6 : 1.38 (3H, t, 7.0 Hz), 2.62-3.10 (2H. m), 3.28 (IH, d, J 
= 4.0 Hz), 4.06-4.30 (2H, m), 4.88-5.04 (IH, m), 5.10-5.22 (IH, m), 6.03 
25 (IH, d, J = 9.6 Hz), 7.00-7.20 (3H, m), 7.20-7.60 (9H, ra), 7.77 (2H, dd, 
J = 20.0, 8.2 Hz). 

%W^\ 8 4 

N- ( (IRS,. 2SR) -2- (4-:7/k;^D7ai^/U) -2-t: KP'¥iX-l- ( (4 
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9-r>' h7-fe>';^7/W4<yi^ (1 4 3mg, 0. 6 4 5: y ^/W) (^-f b 7 t Kn 
77:/ (5m 1 ) ^^gtC, ;^^f-yyk:i7 a y K (0. 11ml, 1. 72^]}^/l^) 
*5J;T>'N, N-i;?p{^/^2^;/k^T^ K (0, 0 1ml) ^M^X, ^M.V30^j^m 
5 ^mm^m^^^ LfCo ^©tXDg^^^^'/U' (5ml) ^1^(31 (IRS, 

2 SR) -1- (4-7/^:^-n7 3i^;U') -l-t Ko^s^ix-S- (4- {hV 7/^^op< 
5^/U) -2-ynfcVUT^>'il^lt (15 0mg, 0. 4 3^y^/^) *5 

it^iaiPmW;^ (5ml) Sr^)Px.T^ia-ei^l^^#tfCo ^JESI^^tK (5 0ml) 
i^^o^f'/t' ( 5 0 m 1 X 2 ) T'tttti LfCo tti±l^^^lafP^^foR■T:gfe^t 

bfi^l^^H^-^T. SM'fli'a-^ (I3 6mg, 6 1%) ^#fc„ 
mp 251-252'C . 

IRv max'^^cm"^: 1655, 1514, 1335, 1161, 1111. 

# 

15 Anal. Calcd for C31H23F4NO2: C, 71.95; H, 4.48; N, 2.71 
Found: C, 71.81; H, 4.55; N, 2.74. 

.^H-NMR (CDGI3) 5 : 2.82 (IH, ,dd, J = 14.2, 11.8 Hz), 3.59 (IH, d, J = 14.0 
Hz), 4.74 (IH, d, J = 8.0 Hz), 5.16-5.32 (IH, m), 6.57 (IH, d, J = 8.8 Hz), 
6.76 (IH, d, J = 8.8 Hz), 6.96-7.10 (IH, m), 7.10-7.30 (3H, m), 7.30-7.46 
20 (2H, rn), 7.54-7.76 (6H, m), 7.84-8.00 (2H, ra), 8.42 (IH, s). 

"mm^ 5 

N- ( (IRS, 2SR) -2- (4-7/U;^P73i^/k) -2-t Fn^i^-l- ( (4 

>'-l-:*/i^7}?^f-^ K 

25 , 9-;^^y-9H-:77l^;^lx>-l-:;&/U';}^V^ (1 4 4mg, 0. 6 4 5; y ^yl^) 
(DX h7t: Ko77:^ (5ml) ^^^IC, ;r=3f1^y/Uj{7n y K (0. 11ml, 1. 
7 2 $ y-=E-/k) 4oj:tl«N, N-i>7^f^/^4^/Pi^r ^ K (0. 0 1ml) ^M^X. 

3 0 ^Mmw bfco nmcomm^t^i- ( 5 m i ) ^ 

(IRS, 2SR) -1- {4-yjU;^nya:.=^;U) -l-h Vn^-y- 3- (4- 
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4 3 ^ y ^/i/) *5 J: xfmQMW:^ (5ml) ^M^xMm.x*mMMW ufcc kj^^^s 

trTK (50ml) T*^3iRL> g^^^i^^/l^ (50ml X 2) T*ttmtfCo ttWI^^^ 

5 ^/U-^=¥i^y;{i^e>S^^$-&T. ^M^b-^^J (13 7mg, 61%) Sr#fCc 
mp 185-186t: 

IRvmax"^cm"^: 1698, 1607, 1574. 

Anal. Calcd for C30H21F4NO3 • 0. IHjO: C, 69.12; H, 4.10; N, 2.69 
Found: C, 68.98; H, 3.91; N, 2.63. 
10 'H-NMR (CDCI3) 6 : 2.90-3.12 (2H, m), 3.85 (IH, s), 4.64-4.80 (IH, ra), 5.20 
(IH, s), 7.00-7.16 (2H, m), 7.20-7.70 (12H, m), 8.12 (IH, dd, J = 7. 2, 2.0 
Hz), 10-. 16 (IH, d, J = 7.6 Hz). 
MMm 8 6 

N- ( (IRS, 2SR) -2- (4-:7/V;tP7a:^/W) -.2-b Kd ^^rv"- 1 - ( (4 
15 - ih]}yj^:^u;;t^jU) y :c:^fV) ^^;V) J^^/l^) -3, 5-\f>>^ ( h JJ 

(IRS, 2SR) -1- (4-7/W;a-p:7a:^/U) Kn=3rv^-3- (4- (h 

. y 7yW;a-a^f-/W) - 2 --f vi \f ;VT % ^-W^^ (15 0mg, 0. 4 3 

^ y */W) (DW^^^^^ (5ml) 3 , 5 -If (hi; yjv:^u p< ^ 

20 i/i^^/l^iJ'ny K (1 1 7m 1 , 0. 6 4 5: U ^^l^) *5 i t>*iaf PSWtK ( 5 m 1 ) 
^Mk.Xmi^X'i^^mWl'tLo SJ^^K^tK (5 0ml) T-^IR.U g^ifJif-/^ (5 
0ml X 2) TttWLfc. t6ttiM<lr^fP:^&'h-e?5t:#U ^i7KM-7:^^"^^v'!> AT' 

SM^b-^^ ( 7 3 m g , 3 1%) m%fz.. 
25 mp ISO-lSl'C 

IRvmax'^W: 1651, 1620, 1543, 1512. 

Anal. Calcd for CgsH^FioNOa : C, 54.26; H, 3.10; N, 2.53 

Found: C, 54.12; H, 2.95; N, 2.38. 

'H-NMR (CDCls)^: 2.80-3,04 (3H, ra), 4.60-4.78 (IH, m), 5.13 (IH, s), 6.24 
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(IH, d, J = 8.4 Hz), 7.02-7.20 (2H, m), 7.20-7.32 (2H, m), 7.40-7.56 (4H, 
m), 7.90-8.02 (3H, m). 

I MMM 8 7 

I 

S-T'p-^e-N- ( (IRS, 2SR) -2- (4-7/i/;^-n :7 3:=.;V) -2-t Kn^i^ 

5 -1- ( (4- (hV /'fju) •7:iu:=.ju) ^^^yl^) ^5^/1^) -l-f-y^ 1^1^ 

8-'^X2^-l-irz7^Uy:if/U:^y^ (16 1mg, 0. 64$y^/P) (DT h 
7t Kn77V (5ml) ^^^IC, ;^-drf-y/i.>:^ny K (0. 1 Iml, 1.7 2 
^y^/l-) ^XXfN. N-i:^?i^JU:^/l^J:,T^h^ (0. 0 1ml) ^m^X. 

10 T- 3 oj^mmp^u R^M^mBEm^ ltc, nm(omm:^f-/i- ( sm i ) mm\^ 

(IRS, 2 SR) -1- (4:-y;U:tuyaL^ju) -i-t.]fn^-y-3- {4- (hV 

yzi^:^M -2-yv3 if /urX>mm^ {1 5 Omg. 0. 435 

y ^ju) ^j:xj^mimwyk ( 5 m 1 ) ;irAp;tx^?at?i^^m ^mm^:^ ( 5 

. 0ml) U Bm^^^i- ( 5 0 m 1 X 2 ) "C^^tti Lfco ^AWM^^fo:tiiL;ic 

J>.^ u-^Y^yy^— {^^f-V : g^^a:^/U= 2 : 1-1 : l) Xl^MW 

.^^/l^-^^^yd>hm^^^-^Xs ^m^t^i^ {6 7mg, 2 9%) ^ntt., 
rap 191-192t: 

IR V max'^cm"' : 1653, 1634, 1510. 

20 Anal. Calcd for C27H2oBrF4N02 -.0. 2H2O: C, 58.97; H, 3.74; N, 2.55 
Found: C, 58.73; H, 3.44; N, 2,49. 

^H-NMR (CDCI3) S : 2.80-3.02 (2H, m), 4.78 (IH, brs), 5.02-5. 20 (IH, m), ' 
5.60-5.80 (IH, m), 7.04-7.20 (2H, ra), 7.22-7.44 (5H, m), 7.44-7.70 (4H, 111), 
7. 74-7. 96 (3H, m) . 
25 8 8 

4- i4.-y/U:tti^:yy^4M -N- [ (IRS, 2SR) -2- ( 4 -17 /l';^- p 7 a: 
^/l/) -2-1: KD^i/-l- [4- (hV yji^:^t2pi^;]^) ^^-v^/k] ^^jU^ 

(IRS, 2SR) -2-r^y-l~ {4-yjU:^uy:i,^;U) -3- l4- ih]}y 
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;U;a-C2;^^>'^) 7a^::i>'V']:/n/-^y-l-;r-^W0. 2 2 4 g (0. 7 1 5 ^ U ^;^) . 

4- i4-y/i^^u^yy^y(7U) ^S#^o. I7g (0. 7i$y^;W > i-t 

Ko ^^z-^:// h y 7y' —^'I^tK^P'^O. llg (0. 7 1^y^/l^) Srr-feh:=^h 
y /H 0 m 1 tf'Tit^^ e> l -^a^f-zw 3 - ( 3 -v^^ f'/V'T ^ 7 ^ o kVU) 
5 4?v^>f ^ F-M^:^0, 14g (0. 71$ ^ ^/W) ^Mx., ^fiT— BjfeJi^bfc„ 

v'l^A-r^^ii. ixy;(7<>*yi^^iiLfc#. mm^MiB^^Lfc, mhfhtcmm^m 

efeilSfB i|X*:0.-321g iiX^8 3% 
10 mp 156-157°C; 'H-NMR (CDCls-DMSO-de, 200MHz) 8 2.83-3.06 (2H, m), 4.60-4.71 
(IH, m), 4.91 (IH, d, J = 3. 2 Hz), 5.08 (IH, t, J = 3. 1 Hz), 7.08 (2H, t, 
J = 8.6 Hz), 7.14-7.31 (5H, m). 7.45 (2H, d, J = 7.4 Hz), 7.50 (2H, dd, J 
.= 5.6 Hz, 8.8 Hz), 7.77- (4H, s), 7.83 (2H, dd, J = 5.4 Hz, 9.0 Hz); IR (KBr) 
3536, 3303, 1644, 1601, 1541, 1507, 1329, 1281, 1225, 1161, 1111, 1069, 864, 
15 849 cm^^; Anal. Calcd for CjcHzaFjNOj • 0. 2H2O : C, 66.35; H, 4. 16; N, 2.58. Found: 
C, 66.14; H, 4.06; N, 2.57. 
89 . . 

4- [ (Z) -2- (4-:?' DP 73^^/1^) Ji-r^/I^] -N- [ (IRS, 2SR) -2- - 

{A-yjv:^uya^=^;v) -2-t Ko'Sriz-l- [4- ( b y ^ ^yi/ 

(IRS, 2SR) -2-T$y-l- (4-7/U';^-D7i::^7W) -3- [4- ihVy 
/U^u / ^iV) y:x.:^)V\ -fxjAV- 1 -Jt^/l-O . 245g(0. 782$y , 
(Z) -4- [2- (4-iJ'PD73.=/W) ^7=--/^] ^S#^0. 20g (0. 78 

%^)^?v) , 1-t Kn:arv'^>'i/by ry'-zi^TRfp^o. i2g (0. 78$:y 

25 ^/W) trT-feh^hy/HOml 'f'X*Jt# h 1 -^r^^/l^- 3 - ( 3 ^/i-T 
^yyu \^)V) tuV'^^p'-i % F • :^i&^0 . 15g (0. 785:y ^/w) -kMTL. 
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66^^ IlXfiO. 3 7 8 g 11X^8 7% 

mp 193-194'C; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 2.77-3.03 (2H, m), 4.56-4.69 
(IH, m), 4.82 (IH, d, J = 3.4 Hz), 5.05 (IH, t, J = 2.8 Hz), 6.61 (2H, s), 
6. 95 (IH, d, J = 9. 0 Hz) , 7. 06 (2H, t, J = 8. 6 Hz) , 7. 14-7. 30 (8H, m) , 7. 42-7. 56 
5 (6H, m); IR (KBr) 3260, 1642, 1512, 1325, 1165, 1115, 1067, 872, 826 cra"^; 
Anal. Calcd for C31H24CIF4NO2: C, 67.21; H, 4.37; N, 2.53. Found: C, 67.00; 
H, 4.42; N, 2.48. 
MMM 9 0 

4- (4-!^ uu-7:i,y^-y) -N- [ (IRS, 2SR) -2- (4-7/l^;^-p 73^;=i 

(IRS, 2SR)-2-T^y-l- { 4 -y/l^:tny 0^=^/1^) -3- [4- (MJ.7 • 
/W^OT^^/l^) 73:.— /U]:/a/^;^-l-;t— /UO. 235g(0. 750^ y ^7^) s 
4- (4-^Pn7aiy ^^rv-) ^S#^0. 19g (0. 7 5 S; y , 1-t K 

15 odrv'^:/>/ hy ry— /vtK^^o. iig (o. 7 5^])^ju) ^r-feb^MJ 

/H 0 m 1 ^X^M4 <b 1 -^f^/W 3 - ( 3 -t^^ ^/WT 5: y :/d tV^) ;if7;^4^" 

v^-r 5 K • mmM. o. i-4g (o. 7 5kv ^/w) sr;iip x.> ^m.x*~muwvtc.- 
i^t^j^xmm. i^y;^<^^>^iiLfcf^, ^^^^^m^l^c, nbtitcmmi^^m 

^fe^^^ 11X1:0. 3 5 3 g 1|X^8 7% 

mp 188-189°C; 'H-NMR (CDCla-DMSQ-dg, 200MHz) 8 2.77-3.03 (2H, ra), 4.56-4.69 
(IH, m), 4.75 <1H, d, J = 3. 2 Hz), 5.06 (IH, t, J = 3. 1 Hz), 6.85 (IH, d, 
J = 8.4 Hz), 6.95 (2H, d, J = 8. 8 Hz), 6.97 (2H, d, J = 9. 2 Hz), 7. 07 (2H, 
25 t, J = 8. 8 Hz), 7. 23 (2H, d, J = 8. 0 Hz), 7. 33 (2H, d, J = 9. 2 Hz), 7. 43-7. 51 
(4H, m), 7.64 (2H, d, J = 9. 2 Hz) ; IR (KBr) 3291, 1636, 1512, 1487, 1329, 
1256, 1121, 1069, 837, 828 cra"^ Anal. Calcd for CggHjjClF^NOj: C, 64.04; H, 
4.08; N, 2. 58. Found: C, 63. 86; H, 4.06; N, 2.55. 
MMm 9 1. 
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4- (4->';V';^n y'ai^/V) -N- [ (IRS, 2 S R) -2- (4-:7/U;^-p 
/V) -2-t Kndri/-1- [4- ( h P -<:/v=/V'] ^^^v] -5- [ 

^:xy-f /uf^^rii^/n 2. 4 3 g (6 4. 6 7 53;-^-/^) <b l-7/^;^-p-4- 
( 2-^ b 1 -:/p-<^/^) ^^-^V 1 1 . 7g (64. 7 ^ y ^/V-) <^>^^ y 

-/ke om i^^Ki-J^^y v^^6. 4 0ml (6 4. 7 5: y ^^ia-e;i)DxL^ 

Lfco s«{e:7K 5 0 m 1 1 ii-^m 1 5 m i ^ap;t. ^mx* 1 mm 

aJ^HfeSft; I!X4 7 . 8 6 0 g IlX^ 3 8 % 

15 mp 78-79"C ; 'H-NMR (CDCI3, 200MHz) 6 1. 02 (3H, t, J = 7. 1 Hz) , 2. 30 (3H, 
s). 4.10 (2H, q, J = 7.1 Hz). 7.09 (2H. t, J = 8.6 Hz), 7.19-7.48 (5H, m). 
7.82 (2H. dd, J = 1.9 Hz, 7.7 Hz); IR (KBr) 1716. .1510, 1323, 1223, 1105 • 
cm-'; Anal. Calcd for C^„VO^' C, 74.06; H, 5.28. Found: C, 73.82; H, 5.35. 
2) 5- [ (T-feh^^V) -4- (4--7y^:^ct73iri;V) -2-y :J^=^J\^y 

20 7>'-3-;^>'VJi?vi?^5^y^ 

jVl 9. 06g (58. 76 ^ y ^yv) X li-'fn^:^^^/^^ ^ Kl 0. 5 g (5 

8. s^iy^/v) X 2, 2' -ryif:^ y:f=^^^Y)) /i^) 50m%.(omWc 

^^SOml^i^SrO. 5B#»l^iti5SLfCc Kf&^^i&l-i^iP ^feit 

@*LT. 5- (^p^7<f-/v) -4- iA-y jviruy oL^M -2-y ^^ivyy^ 

v'T^f-z^JiK/l^i^T?: K4 0inU;:^;6^L. ^Wrir Y ^) ^ J>> ^ . 6 4 g (1 1 8 ^ y 
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m^^mi^ i|Ril7. 24 g J|X^7 7% 

mp 114-1 let: ; 'H-NMR (CDCIj, 200MHz) 6 1.02 (3H, t, J = 7. 1 Hz), 2.10 (3H, 
s), 4.11 (2H, q, J = 7. 1 Hz), 5.01 (2H, s), 7.11 (2H, t, J = 8.6 Hz), 7.33 
(2H, dd, J = 5. 6 Hz, 8.8 Hz), 7.42-7.51 (3H, m), 7.81-7.87 (2H, m) ; IR (KBr) 
1740, 1717, 1508, 1242, 1223, 1130, 1024, 849, 700 cm"'; Anal. Calcd for 
10 CggHigFOs: C, 69.10; H, 5.01. Found: C, 69.08; H, 5.07. 

3.) 4- {4-yjU}^uyaL==./U) -5- [ h^v") -2-y3u=.jUyy 

5- [ {T±Y^iy) -4- (4-7/1^:^0 7 3^::^/^) -2-7ct^/W77:/ 

- 3 -:^7/V7i?>'M^f-/V4 . 020g (10. S l^y ^/v) .^10 

15 -/^« 5 0ml (Dm.-km^. 2 . 5 B ^Jt# LfCo ^^^(0^%^^. 

BEIg* LT. # 63 t^^fcfe^fifei^^ y ^ ^/v:^ 7 A p h ^' 7 7 ^ - tcTffiM L 
• (^=3M^>-/@^i^^^/^=9/l) . S^%^#fCo 
Hfe^ft: 11X42. 1 30 g 11X^5 7% 

'H-NMR (CDCI3, 200MHz) 6 1.02 (3H, t, J = 7.1 Hz), 3.37 (3H, s), 4.12 (2H, 
20 q, J = 7.2 Hz), 4.33 (2H, s), 7. 10 (2H, t, J = 8. 8 Hz), 7.36 (2H, dd, J = 
5.4 Hz, 8.8 Hz), 7.40-7.49 (3H, m), 7.81-7.89 (2H, m) ; IR (neat) 1717, 1508, 
1223, 1109, 1096 cm"'- 

4) 4- (4-7;^^n7ai=;W) -5- [ (^ V^i^) ^ ^/l^] -2-7a:-/l^77 

25 4- (4-7/^:^P7a^c^;V) -5- [ (;^ b^v^) -2-7j^::^7V7 7:/- 

3-;(7/U7j?:/^a:f-/W 1. 535g (4. 3325:y b 2 N/KiS^b*^ VV'^ 

A7K^f^4. 3 3ml (8. 6 6 ^ y^/V) :^^i5'y-7W2 Om 1 '^'T, 7 O'CfC 
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i^Hfelfe^ HX* 1 . 0 0 6 g 7 1 % 

• mp 175-17610; ^H-NMR (CDCI3, 200MHz) 5 3.36 (3H, s), 4.31 (2H, s), 7.08 (2H, 
5 t, J = 8. 8 Hz), 7. 35 (2H, dd, J = 5. 6 Hz, 8. 8 Hz), 7. 41-7. 44 (3H, m), 7. 78-7. 85 
(2H, m); IR (KBr) 3055-2555, 1686, 1508, 1225, 1100, 851 cm"^ Anal. Calcd 
for C19H16FO4: C, 69.93; H, 4.63. Found: C, 69.76; H, 4. 71. 
5) 4- (4-7/W:tP7i^/V) -N- [ (IRS, 2SR) -2- (4-7/^;ti3 

y:jz=^;u) -2-fc Kndev-l- [4- ( b j; 7;i';a-p;»<f-/v) ^^/L'] - 

10 5- [ (p< h^i^) ^^^w] -2-yzc^juyy>-3-:h^]^:t^^f-^ K 

(IRS, 2SR) -2-T^/-l- (4-7;W::rn7a:^>'W -3- [4- (M)7 
/I^;tPp<f^/l^) 7ai^/^]yp/^°>'-l-;^— /kO. 2.2 8g(0. 7 2 8 ^V^/^)> • 
. 4- (4-:7/U:tn7 3i^/U) -5- [ (^ h^v^) / a^::^}VyyV-Z- 
;^77V/jsi/^0. 24g (0..73^y^;W ^ 1 Kn U T^— 

16 TKfP^^O. llg (0. 7 3 ^y^/W) ^T-feb^MJ/H 0ml ffT'jtif 

. e> 1 -^^ju- 3 - ( 3 ^^•^t'T ^ y tVw) ;(7/U3d< v'-i' 5 K • ^MM 0 . 14 

g ( 0 . 7 3 5 y ^/u-) ^m.x*-mmw ltzo . Rf:^M^mm^^Mz.^m 

^fe/li^^ J|X*0. 34 1 g IiX^7 5% 

mp 204-206^:; *H-MR (CDCI3, . 200MHz) 6 2.48 (IH, d, J = 4.0 Hz), 2.51-2.70 
(2H, m), 3.43 (3H, s), 4.32 (2H, s), 4.51-4.64 (IH, m), 4.75 (IH, t, J = 

3. 7 Hz) , 5. 61 (IH, d, J = 8. 4 Hz) , 6. 90-7. 00 (4H, m) , 7. 09 (2H, t, J = 8. 6 
25 Hz), 7.19 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.30-7.42 (7H, m), 7.56-7.61 (2H, 

m); IR (KBr) 3301, 1636, 1512, 1329, 1223, 1163, 1123, 1094, 1069, 839 cm"^; 
Anal. Calcd for C35H28F5NO4: C, 67.63; H, 4.54; N, 2.25. Found: C, 67.46; H, 

4. 71; N, 2.25. 

MMm 9 2 
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4- [2- (4-^np:7a;=/V) -N- [ (IRS, 2SR) -2- (4-7/1^ 

:^nys.=^;v) -2-t Ko'^;/-!- [4- ( hi; p< ^/w) 

(IRS, 2SR) -2-r%y-l- {A-y;V:tnya:.=z;v) -3- [4- {Y]}y 
5 yU;d-D7«5^>'W) 7ccc:i/U]7°P/-^>^-l-;^— /kO. 219g(0.6995 U ^/U) , 
4- [2- (4-^Dn:73i::i;l^) ^f^yl-] ^S#^0. 18g(0. 7 0 ^ y ^/U) , 
KP^:X-<:^y>yTy-/l^7KfPt>0. llg (O. 7 O ^ y^/^). :SrT-fe 
h::^ h yyvi 0ml ^X*^¥^Lflifih l-3i^/W-3- ( 3 -v^^ ^yPT 5 y 7°p f 

ji-) ^/vts^j-i ^\^^ 'mm^Q. i3g (0. 7o^y^/^) ^;!jd£. 

11X40. 3 4 5 g JiX$8 9% 
•mp211-212'C; ^H-NMR (CDClj-DMSO-de, 2dOMHz) 6 2.56-3.06 (6H, m), 4.53-4.66 
15 (IH, m), 5. 03 (IH, t. J = 3, 1 Hz), 5.32 (IH, d, J = 3.6 Hz), 7.01-7.27 (9H, 
ra), 7.36-7.54 (6H, m), 7.60 (2H, d, J = 8. 2 Hz); IR (KBr) 3287, 1638, 1541, 
1512, 1325, 1229, 1163, 1115, 1067, 837 cm-^; Anal. Calcd for C31H26CIF4NO2 : 
C, 66.97; H, 4.71; N, 2.52. Found: C, 66.65; H, 4 62; N, 2.51. 
9 3 

20 4- [c i s-3- (4-^nP7ai=/U) :^^Uy JV] -N- [ (IRS, 2 

SR) -2- (,A-yj'V:;^uy oL^jv) -2-t Kcdf^v'-i- [4- (hVy/i^:t^/^ 

(IRS, 2SR) -2-7^y-l- {A-y fV:^uy -3- [4- (hy^ 

fVirn:^ ^/u) y 3^:^)V\ -fxi/^^y- 1 -ir—jv^. 2 6 4 g (0. 8 4 3 ^ y ^jv) , 

25 c i s-4- C3- (4-i5' PD7i.;:i/k) isr^^yy V-2-y{ jV\ ^SW^O. 23 g 

(0. 845y^/k), 1-t Kn^v'-<>'y>yr/-/^7Rfp#jo. i3g (o. 

< 

84^y-t/^) %T-fe h y/H Om 1 tf'T'^^L^^e^iSP, i-a^5^;p-3- (3- 
v'p^ "^jvr XJ-Ztn -fyjVt^VA % K • it^lt 0. 16g (0. 84^y =^JV) 
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efel&Tic llXftO. 2 8 8 g IiX^6 0% . 

mp 162-166''C; 'H-NMR (CDCI3, 200MHz) 6 2.91 (2H, d, J = 7. 4 Hz), 3.49 (IH, 
6 dd, J = 3.5 Hz, 10.5 Hz), 4.36 (2H, s), 4.46-4.63 (IH, m), 5.05 (IH, t, J 
= 3.1 Hz), 6.03-6.08 (IH, ra), 7.02-7.23 (lOH, m), 7.36-7.43 (4H, m), 7.47 
(2H, d, J = 8.0 Hz); IR (KBr) 3289, 1642, 1541, 1510, 1325, 1229, 1163, 1111, 
1067, 1019, 828 cm'^; Anal. Calcd for C31H24CIF4NO3: C, 65. 32; H, 4.24; N, 2.46. 
Found: C, 65.21; H, 4.01; N, 2.44. 
10 Hii^J 9 4 

N- [ (1 RS, 2 SR) -2- {A-yMny :xL=^;V) -2Tt Kai¥i/^1- [4- 
( h y 7/1^:^13 ;^f-/^) ^yi/jV] ^^/k] -4- (2-73i^/Wi, S-v'^^^y 

■ (IRS, 2 S<R) -2-T^y-l- (4-7/l';^D7aic:^7^) t3- [4-.( h y :7 ■ 

16 y::^=^/u2':fu/<y-i-:t—^i^o. 2 1 8 g (0. 6 9 6 ^y*/u)^ 

4- (2-73^^/1^-1, 3^i^^:tyy-2-^jU)^g,^mo. 21 g (0. 70^ 

y^/i-) , y^x^e^i/^yy h])Ty—/i^A^a<^0, iig (0. 70^y^ 

/u) h::^hyynoini ^xwf^ \^fiii)^ h 1 3 - ( 3 -v?^ ^/wr ^ 

y :/D tVv) ;«7/UJj^i;?H' ^ K • :te^MO. 1 3 g (0. 7 0 5 y^/u) ^J!)D;ts ^ 
'^^7'^jvyr^^'M 11X1:0. 3 6 3 g W8 7% 

'H-NMR (CDCI3, 200MHz) 6 2.82-2.99 (2H, m), 3.32-3.51 (4H, m), 3.56 (IH, 
25 d, J = 3.6 Hz), 4.54-4.68 (IH, ra), 5.06 (IH, t, J = 3. 1 Hz), 6.12 (IH, d, 
J = 8. 4 Hz) , 7. 08 (2H, t, J = 8. 6 Hz) , 7. 22-7. 35 (6H, m) , 7. 38-7. 57 (7H, 
m), 7.64 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3241, 1640, 1624, 1541, 1510, 1325, 
1223, 1161, 1119, 1067, 829 cm'^; Anal. Calcd for C32H2rF4N02S2 : C, 64.31; H, 
4.55; N, 2.34. Found: C, 64.20; H, 4,44; N, 2.60. 
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MMM 9 5 

5- (4-7;U:tn73:c^7V) -N- [ (IRS, 2SR) -2- (4-7;U;*-n 

5 1) 5- (4-7/i^;^-n7ct^/^) -2-/i^/u-3~yy>:p;u^y^/i^;]^ 

1, S-v^TiffV^n [5. 4. 0] -7-!>^7''-fe^4 4. 2g (2 9 05 ]J 
<^ hJ^^y 2 5 0ml B^i^MUX^T± h0^/- ^/l^a 3 . 7 g (2 9 05: 

V'eM 2-^ p d-4' ->'/w;tnTi? h 7:^ y :/5 0. 0 8 g 

(2 9 0. 2 5:y^/u) ^^jpx.. mM.x^immmwLfc„ uhtitch^i-^^ymm^ 

■ i^||aif-/p=2 0/1--9/1) . y^p<i5'/-7Uj;i9^^B<bUT. i6lJii^Sr#fCo 

15 11X1:3 1. 26g ilX^4 6% 

mpge-Qyt:; 'H-NMR (CnCls, 200MHz) 6 2.64 (3H, s), 3.85 (3H, s), 6. .81 (IH, 
s), 7.08 (2H, t, J = 8.8 Hz), 7.60 (2H, dd, J = 5.4 Hz, 9. 0 Hz) ; IR (KBr) 
1705, 1501, 1449, 1233, 1105, 1044, 843, 829, 779 cm-'; Anal. Calcd for C13H11FO3: 
C, 66.66; H, 4.73. Found: C, 66.63; H, 4.56. 

20 2 ) 5- {A-yjV^X2yaL=:.;V) -l-y-^f-fV-Z-y y^^lJ J^if^^^"^ 

5- {A:-y )vis-ny a:.=:.)v) -2-^^/^-3-7 7:/;&>'^4?y®?/'5^;n 5.3 6 

g (6 5. 5 8 ^];^/^) i: 7K^jh■:^ h ]) A 5 . 25g (13 1^1)^/1-) 

iJ' / 0 Om 1 -7K 5 Om 1 ^S-l^T-lifemi^^ Lfco 'mM'kW^. tK 

s 

^^^i^^ 11X413. 4 2 g 1|X^9 3% 

mp 217-218*'C; ^H-NMR (CDCl3-DMS0-d6, 200MHz) 6 2.65 (3H, s), 6.83 (IH, s), 
7. 07 (2H, t, J = 8. 6 Hz) , 7. 60 (2H, dd, J = 5. 0 Hz, 8. 8 Hz) ; IR (KBr) 3100-2500, 
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1694, 1505, 1474, 1233, 774 cm"'; Anal. Calcd for C^jti^Oy C, 65.46; H, 4.12. 
Found: C, 65.50; H, 4. 15, 

3) 5- (4-7/U;tP7 3i=-/l^) -N- [ (IRS, 2SR) -2- {4-y/V:tn 

(IRS, 2SR) -2-T^y-l- {A.-y :i.=^}V) -3- [4- (hP^ 
/l/;^p^^/k) 7^^/^]7°o^>°>-l-;^Wl>0. 2i9g(0. 699 5: y ^/l^) , 
5- (4-7yV;^P7*^/W) -2-p<^/W3-:77i/;(7;UJ}^>^0. 15g (0. 7 
O?:!;^/!/) X l-l: KD^i^^:/^ MJ T/— /VTKfPtlO. llg (0.. 70^ 
10 y^/U) ^^T-fe M;/H Om 1 4'T'jt#L?Jc;6Sf, i-ai^yl/-3- (3-v'7«5^/^ 
T 5: y T'n tVl^) 5; F • it^i^O . 13g (0. 705: U Jfc^PxLx . 

15 iKftO. 2 7 3 g W7 6% 

mp 179-181'C; 'H-NMR (CDCI3, 200MHz) h 2.b2 (3H, s), 2.76-2.99 (2H, ra), 3.73 
(IH, d, J = 3.6 Hz), 4.51-4.66 (IH, m), 5.08 (IH, t, J = 3.3 Hz), 5,74 (IH, 
.d, J = 8. 2 Hz), 6.35 (IH. s),. 7. 03-7. 15 (4H, m), 7.24 (2H, d, J = 8.0 Hz), 
7. 43 (2H, dd, J = 5. 4 Hz, 8. 8 Hz) , 7. 49-7. 58 (4H, m) ; IR (KBr) 3266, 1640, 

20 1510, 1501, 1327, 1233, 1165, 1123, 1069, 837 cm"' 

"mmm 9 6 . ■ 

4- C (Z) -2- (2-^Pn7ai^/^) 3:-v-::^jV] -N" [ (IRS, 2SR) -2- 
• (4-7/u;^-P7 3i^/v) -2-1: Kn^v^-l- [4- ( b y p< ^/i^) ^^v^ 

25 (IRS, 2 SR) -2-T^y-l- (4-7/V:tn73i^>'U) -3- [4- (hy 7 

;v:^n/'^jV) 7 /i^O. 208g(0.664 ^ y-^eyv), 

iZ) -A- 12- {2-^uxiy^z^;V) a:.7' ^/W] 0 . 17g (0. 6 6 

^y^yw), i-k FP'^E^^/^^^y'b y ry— /^7KlR^^o. lOg (o. 665y 
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$ y r P fcVv) ;*/V7j^^t>>f ^ K • 0. 13g (0. 66$y %^)Px.> 

5 "H^W^ llXftO. 3 12g l|R^8 5% 

mp 153-154'C; ^H-NMR (CDClg-DMSO-dg, 200MHz) 6 2.81-2.97 (2H, m), 3.60 .(1H, 
d, J = 3.4 Hz), 4.51-4.64 (IH, m), 5.06 (IH, s), 6.09 (IH, d, J = 8.4 Hz), 
6.68 (IH, d, J = 12.2 Hz), 6.78 (IH, d, J = 12.4 Hz), 6.99-7.26 (9H, m), 
7.36-7.50 (7H, m) ; IR (KBr) 3291, 1638, 1539, 1514, 1325, 1231, 1165, 1119, 
10 1069 cm"'; Anal. Calcd for C3iHa4ClF4N02 : C, 67.21; H, 4.37; N, 2.53. Found: 
C, 66.90; H, 4.01; N. 2,39. 

9 7.;- 
. N- [ (IRS, 2SR) -2- {A.-y jvirny 3l::^}V) -2-t Kcd^v'-i- [4- 
(MJ 7/w^U7«^/V) :x.=f-jV\ -2- [ {y ,^:=-iv^is:) pi^M i-7 

1) 2-y ^yk-l--^^ h:3^^^^/U 
2-:^^jV-l-')-y Vs:.^7 , 5 7 9 g (4 0. 7 0^y^;V) iN, N-v^7«^ 

• 0ml (81. 45^^/1-) i:mm.x^mru o. smmwLtco Kmm(Dmm 

(6 1. i^y^/i') , 4-N, N-p/^/ur^y.h°]}pyo. sog (4. 07 

^V'^M ^ h V ^'^/^T ^ y 8 . 5 1ml (6 1. 1 ^ P ^yu) (DT±h=-h]} 

= 6/1) ^ nm>^^mc. 

^M^^i^ 8 6 6 g i|X^9 7% 

'H-NMR (CDCI3, 200MHz) 8 2.51 (3H, s), 4.04 (3H, s), 7.32 (IH, d, J = 8. 4 
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Hz), 7.41-7.55 (2H, ra), 7.77-7.83 (3H, m) ; IR (neat) 1728, 1435, 1281, 1244, 
1219, 1138, 1051, 814 cra"^ 

2) 2- [ (:7a;=/U^:t) ^ 5=-/^] h^^/'f-Jl^ 
2-:^^jV-l-iry 2 7 7 g (6. 3 7 7 ^ y ^/V) ^ 

5 14g (6. SS^y^/t-) s 2, 2' -T^t^;^ W V:/ 

c:^ h y ;V) 1.0 m g (DnM.\YMM 10ml 1^^^^ 0 . 5 ^^^ApM^S LfCc ^ 

/^<D|a^fe^i^«Mfel^#:i: LT^fdo #bnfc^S^*:^^:^:7rcy'-ykO. 8 4 g 
10 (7. 6 5^y^/W)^ 1, 8-v?rif k^v'^o [5. 4. 0] - 7-l>>'r-fe^ 1 . 
14ml (7. 6 5^y^;V) t^t>l-T-feb=hy>'V2 0ml4'-r*^^&t-"C-l!fe 

.. -r V -if J y ^\^xi^U\^ (^^f-;//i^^3i.^/^= 2 0/1-9/1) . gfiti^^ 

16 ^fe^Sfls: 6 0 6 g 11X^8 2% 

^H-NMR (CDCI3, 200MHz) 6 3.99 (3H, s), 4.32 (2H, s), 7.14-7.35 (5H, m), 
• 7.40-7.56 (3H, m), 7.79-7.88 (3H, m) ; IR (neat) 1723, 1437, 1287, 1252, 1233, 

1 

1209, 1140, 1036, 747 cm"^ . 

3) 2- I p^^Jl^l -l-i-y h^m 

20 2- C (7a:-/^^;^) -l-*:^^ h^i?7<9^/H. 4 7 7 g (4. 7 8 

e^y^/i/) t:^mihi-h]) ^J^2. 50g (6 2. 5 5:y^/>) ^/^/—/vs 

Oml-xh7t:KP77:/20ml4'T\ 6 f^MMMU bfc„ RJtM^l^B b 

25 'y/w;^;7Ai5'n-r hi/^^^-tcrffl^L (^=¥1^^//i1^i^^5"/^= 3/ 1 - 1 / 

^Mfe^^B HXftO. 8 8 0 g 1|X^6 2% 

rap 100-10 l^C; .'H-NMR (CDCI3, 200MHz) 6 4.47 (2H, s), 7.16-7.58 (8H, tn), 
7.81-7.87 (2H, m), 8.13-8.18 (IH, m) ; IR (KBr) 3100-2600, 1680, 1283, 1262, 
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756, 733 cm-^ Anal. Calcd for CiaHi^OgS: C, 73.44; H, 4.79. Found: C, 73.17; 
H, 4.81. 

4) N-[(1RS, 2 SR) -2- (4-:7/P;^P7a=;U) -2-t Kn^ri^-i- 
[4- (> y 7/1^:^0. ^vt^yu] oi^/u] -2- [ {y^i^/u^:^) ^ 

(IRS, 2SR) -2-r$y-i- f^A-y fvis-ny 3uz:.)v) -3- [4- (hyy 

)Viru:^'}-jV) y a^^jU']yu/<y-i-:^^juo . 260g(0. 830^ 
2- [ ;'«^/^] hJi^lO. 24 g (0. 8 3 % V . 

KP^^x^>'>/ MJ 7y-/W7KfP%0. 13g (0. 8 3^y^/k) 

h y/n om 1 "fiT'lti^liL^^^iSb 1-315^/1^-3- (3-v^?<^/vT5: y :/d t" 

;*/l^;?lsvf^ 5 K • :^^i!IO. 1 6 g (0. 8 3^ y^yP) ^Mk.. 8 O'CX*— 

I|X*0. 3 3 7 g IK^6 9% 
mp 102-104°C; ^H-NMR (CDCI3, 200MHz) 6 2.65-2.91 (2H; m), 8.05 (IH, d, J 
= 4.0 Hz), 3.97-4.17 (IH, m), 4.35 (IH. br s), 4.92-5.04 (IH, ra), 5.14 (IH, 
s), 6.21 (IH, d, J = 8, 6 Hz), 6.70 (IH, br s), 7.03-7.55 (16H, m), 7.73 (2H, 
d, J = 8. 6 Hz); IR (KBr) 3212, 3056, 1628, 1512, 1329, 1227, 1165, 1117, 
1069, 762 cm^^; Anal. Calcd for C34H27F4NO2S: C, 69.26; H, 4;62; N, 2.38. Found: 
C, 69.45; H, 4;93; N, 2.22. 
%%^\ 9 8 

N- [ (IRS, 2SR) -2- {A:-y)V:^xiy :r.:=.}V) -2-k Kp =¥i/- 1 - [4- 

(IRS, 2SR) -2-T^y-l- f^A.-y fV-^xiy s.:^}V) -3- [4- ( b y :7 
)Virn:^ y:L:=.fV\ -fn/^V- 1 /U-0 . 172g(0,549.^y ^jiV) ^ . 
l-;^^/P-{:^V-/V-3-fi/i^7^>mo. lOg (0. 555:y^/i-), l-tKn 
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^i/^yy hVT ^'-/i^TKfnt) 84mg (0. 555]J ^7± 

0ml ^^-VUWLtiii!)^ h 1 3 - ( 3 -v^^ f-J\^T H'/U) ;&/V7}^'v?-i' 

^F-*li?^iO. llg (0. 5'5^i;^/W) ^M:k.. MUX^-mmWLtCo ^It^ 

e^liS^ 1|X»0. 183g W7 1%" 

mp 129-131'C; ^H-NMR (CDCI3, 200MHz) 6 2.91 (IH, dd, J = 9. 5 Hz, 13.9 Hz), 
10 3.01 (IH, dd, J = 5. 2 Hz, 14.8 Hz), 3.76 (3H, s), 4.58-4.71 (IH, m), 4.73 
(IH, br s), 5.10 (IH, br s), 5.89 (IH, d, J = 7. 8 Hz), -7. 05 (2H, t, J = 8.8 
Hz), 7.11-7.19 (IH, m), 7.23-7.30 (4H, m), 7.36-7.51 .(6H,.m); IR (KBr) 3328, 
1624, 1545, 1508, 1325, 1229, 1163, 1128, 1067, 747 cm"^; Anal. Calcd for 
CseHjffiF^NaOg: C, .66. 38; H, 4.71; N, 5.95, Found: C, 66.27; H, 4.71; N,. 5.82. 
15 "^mn 9 9 

N- ( (IRS, 2SR) -2- (4-7/U;^a 7 a:— /U') ~2.-\iY^^i^-l- \ (4 

. - ( h y 7/w;a-P^^yU') 7 3i^/P) ^u^rv) -5-7 3:cs/k^Vi5^:/T ^ . 



(IRS, 2SR) -2-r5y-l- (4-:77U;^pyai::i/^) -3- (4- (MJy 
20 iV^n:^=f-}V) yau^fV) -l-7°P/^V— (4 5 Omg, 1. 445;y^/v) (D 

7-Yy=-y3f^ (3 0ml ) ^1^1^15-7 (2 5 7mg, 1. 4 

4 ^ y ^/W) *J iTJ^ 1 3 - ( 3 -v^T^ ^/^T ^ / 7° P tVu) -^jvit^'y^ % K • 

iSli^lt (4 1 3mg, 2. 1 5 ^ y^/>) fc^ith'l-t KP=3ri^-lH-^:/>^hy 

T y-yv (220mg, 1. 44^y ^/i^) Sr^tjfl tlx^^x^-^w^ tfc„ 

25 ^tK (1 0 Om 1) -e#f^U (1 0 Om 1 X 2) Tttt±ityt„ ISIH^^ 

@^^al9"/^-^:^r1^V;i»i6,^IS^B$■^i:T^ SM^b-a-i^ (4 7 Img, 6 9%) ^# 
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mp 152-153°C 

IRvmax'^W: 1647, 1549, 1512. 

Anal. Calcd for C27H27F4NO2 : C, 68.49; H, 5.75; N, 2.96 
Found: C, 68.39; H, 5.52; N, 2.78. 
6 'H-NMR (CDCla).^: 1.40-1.56 (4H, m), 2.00-2.16 (2H, m), 2.48-2.64 (2H, m), 
2.64-2.94 (2H, m), 3.52 (IH, d, J =3.8 Hz), 4.32-4.50 (IH, ra), 4.90-5.00 
(IH, ra), 5.36 (IH, d, J = 8.4 Hz), 7.00-7.56 (13H, ra). 
MMM 10 0 

1, (1.S) -2- ( ( (IRS, 2SR) -2- {4-yjU:^uy 

10 3^=^/1/) -2-1: ( (4- ( h U 7yi^;^-n ^ ^f-/^) 

(IRS, 2SR) -1-T%J~\- )V:^xiy -3- (4- (hy^ 

/V;^- P p{ ^/W) 73^^/1^) -l-ya/^V— /l^ (4 5 Omg, 1. 4 4 ^ ]) ^/l^) <D 

15 7n;y(3 8 2mg, 1. 4 4 ? y *7^) *5j;tJ«l-^5^yW3- (S-t^^^/VT^ 
/ tVw) ;^;/wl?v^-r 5: K ■ (413mg, 2. 15^y ^/l^) :ioXXf 1 ■. 

t 

-t kp 1 n-^i^y h y r /i^ (22 0mg,i. 44^y ^/v) ^;()Bx. 

. TM?fi-t?i^^ii# LfCo SiS;^i$^7K (1 0 Om 1) T-#-|RU l^^cnf-/^ (i 0 0 : 

m 1 X 2) TttWbfcc tttfcl^K^I&^c^itTK-eSfc^L. ^imm-^-S^^^y^J^^x^^ 

9%) ^#fCo 

mp 230-231*0 

IR -v max'^^'cm"' : 1678, 1659, 1524. 
25 ^H-NMR (CDClj) 6 : 1. 36 (9H, s), 2. 60-2. 90 (4H, m), 3. 78-3. 90 (4H, m), 4. 10-4. 40 
(2H, m), 4.60-4.68 (IH, m), 5.50 (IH, d, J = 8.8 Hz), 6.96-7.50 (13H, m). 
HiSM 10 1 

N- C (IRS, 2 SR) -2- {A-y)ViS-ny:c^)V) -2-t Kp^^V-I- [4- 
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(IRS, 2SR) {^-y jVirny -3- [4- ( h U :7 

)\/irxi:^^fV) ys.:^/i^J':/ti/<y-i-t—J^O. 1 7 4 g (o. 5 5 5 ^ y ^/^) , 

4-;^ h^iy-l-i-y Y^BO. llg (0. SQ^V'eM s l-t Ko:^r.v--<^ 
5 y h y T y — /WtK^ t> 8 5 m g ( 0 . 5 6 5: y ^T-fe h= h iJyH Om 1 if' 

^iio. llg (0. 56^ y^/w) ^in;t> m.m.X'~mMWLfz.o ^n^M^mm 

6^^^ HXftO. 20 9 g IlK$7 6% 

mp 227-228'C; 'H-MIR (CDClj-DMSO-dj, 200MHz) 6 2. 88-3. 20 (2H, m), 4,00 (3H, 
s), 4.60-4. 75 (IH, m), 4.93(1H, t, J =4.2 Hz), 5.49 (IH, d, J = 3.6 Hz),. 
6. .72 (IH, d, J = 8.0 Hz), 7.03-7.19 (3H, m), 7.29-7.71 (lOH, m), 8. 19 (IH, 
15 d, J= 7. 8 Hz); IR (KBr) 3281, 1636, 1588, 1530, 1512, 1327, 1265, 1167, 
■ 1125, 1069, 839 cm'^; Anal. Calcd for C28H23F4NO3: C, 67:60; H, 4.66; N, 2.82. 
Found: C, 67.58; H, 4.83; N, 2. 73. 
MMM 10 2 

N- [ (1 RS, 2 SR) -2- {4-yjU:t^y:i.=^M -2-t Kn^v'-l- [4- 

20 (by yju:^ti/.^ju) ^yi^ju2 J^^/w] -3-::^ h p•:^7^J^ uy-l-itju^^-f- 



(IRS, 2 SR) -2-T^y-l- (4->'7^:tP7ai::^7V) -3- [4- ( h y 7 
/l^:^n7^^/k) :7^c^/U-]yn/N°>'-l-;t— /UO. 1 7 4 g (0. 5 5 5 5: y ^/P) ^ 
3-=^hu-l-i-y h^^O. 12g (0. 5 6 5y^/l^), ]iu^iy^yy 
25 h y T /l^Tk^Bt/ 8 5 m g (0. 5 6 ^ V ^r±.Y ^ hV ^^1 Om I fpX 



m.0. llg (0. 56 5: y^/i^) ^m^s ^ux-mMWLtco Ef^^m^m^^ 
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^^^^^ JRiO. 2 3 9 g urns 4% 

mp 231-232°C; 'H-NMR (CDClg-DMSO-dg, 200MHz) 6 2.92 (IH, dd, J = 11.4 Hz, 
14.0 Hz), 3.20 (IH, dd, J = 3.6 Hz, 13.0 Hz), 4.65-4.79 (IH, m), 4.94 (IH, 
5 t, J = 4. 5 Hz), 5. 53 (IH, d, J = 4. 4 Hz), 7. 10 (2H, t, J = 8. 6 Hz), 7. 36-7. 66 
(9H, ra), 7.95 (IH, d, J = 2. 6 Hz), 8.03 (IH, d, J = 8. 0 Hz), 8.18 (IH, d, 
J = 9. 2 Hz), 8.78 (IH, d, J = 2. 2 Hz) ; IR (KBr) 3283, 1642, 1537, 1327, 1123, 
1169, 835 cm"'; Anal. Calcd for C27H20F4N2O4: C, 63.28; H, 3.93; N, 5.47. Found: 
C, 63.23; H, 3.65; N, 5.73. 
10 MMM 10 3 

4- [ [ [ (1 RS, 2 SR) -2- (4-7/P;^n73i— /W) -2-t Ka^i^-l- 
. [4- (M; 7/1^:^13 ^5^/1^) ^Vv^/v] ^c^/w] 7 5:y] -l-Ty 

(IRS, 2SR) -2-7^y-l- U-':7/U:tnyaL=^;U) -3-l4- 
15 jU:i-x:i;>i'f-jy) ys.=:^;V]'fx2/^y-l--^^;V0. 287g (0.916^ y*/W ^ 

■A- V-^-y:^;yM=-}V) -i-ry Y^:.W.Q. 2lg (0. 92^y^/v)\ 1- 

t h y r y — /i^TKfoti 0 . i 4 g (o. 9 2-^ b = 

hU /H 0 m 1 ^X^WlW l^flt^ b 1 3 - ( 3 f-yl^T ^ y :/p tVW) ^ 

yv#i;^-r 5 K • mm^o. i8g (0. 92^y ^jv) ^mx.^ ^m.x-mMW\^ 

fifeT^/l^7r;^|{)* iKfiO. 44 9 g IK^9 3% 

'H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.92 (IH, dd, J =11.0 Hz, 14,0 Hz), 3.17 

25 (IH, dd, J = 3. 2 Hz, 14. OHz), 3.99 (3H, s), 4.72-4,85 (IH, m), 4.93 (IH, 

d, J = 5,4 Hz), 5,35 (IH, br s), 7.09 (2H, t, J = 8.6 Hz), 7,13 (IH, d, J 

f 

= 7.4 Hz), 7.26-7.42 (4H, m), 7.52-7.60 (5H, m), 7.86 (IH, d, J = 9.2 Hz), 
8.03 (IH, d, J = 7.2 Hz), 8.77 (IH. d, J = 8. 8 Hz); IR (KBr) 3283, 1721, 
1640, 1512, 1327, 1254, 1163, 1123, 1069, 839 cm'^ Anal. Calcd for C29H23F4N04: 
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C, 66.28; H, 4.41; N, 2.67. Found: C, 66.06; H, 4.49; N, 2.58. 
ifij l 0 4 

N1-[(1RS, 2SR)-2- i4-y/\^:^x2ya^^^u) -2-t: [4 

5 K . 

1) 4- (r ^y;(7/vfcyw) -1-^7 

4- (T5:y;!5;7k7}?=iyV) -l-f 7 h3ig?7<^/W0. 499g (2. 177^y 
y -tsTK^^g 6. 53ml (6. 53^y ^/V) ^t^TL^ ^MT— BfeJtif LfCo R 

HXl^O. 3 40 g JiX^7 3% ; 
mp 294-295 1:; ^H-NMR (DMSO-dg, 200MHz) 6 7.58-7.71 (3H, m), 7.76 (IH, br 
. s), 8.10-8.13 (2H, ra) , . 8. 25-8. 30 (IH, tn), 8.84-8.89 (IH, m) ; IR (KBr) 3191, 

t 

15 3300-2500, 1694, 1466, 1410, 1368, 1325, 1294, 1264, 770 cm"'; Anal. Calcd 
for C12H9NO3: C, 66.97; H, 4. 22; N, 6.51. Found: C, .66.85; H, 4.11; N, 6.68. 

2) Nl- [ (1RS,.2SR) -2- jVHrny zi.=^)V) -2-kKDdr^^- 
1- [4- ( h y ^/^) ^V-J')V\ =s^^}V\ -ty^x^i^-x, 4r-^y:^;v^ 

20 (IRS, 2 SR) -2-T^y-l- (4-7/U;tP73^:^yW) -3- [4- (h.y 7 

;V:t^}^^M 7ji::i/V]7'n/-?V-l-:t— /l^O. 154g (0. 492^ y ^/l^) s 

A- {r^y:^jv-^^M -i-ty iig (0. 4 9^y^/WN. 1- 

t Kp=3{^^/^>')/ h y ry'— /^7R?P%7 5mg (O. 495y^/^) ^IrT-feh^h 
y 7H 0 m 1 ^-QWf^ X^fHifi b 1 3 - ( 3-v^7« ^/^T ^ y 7° p tVW) ;^7/^ 

25 ^v^-r ^ K • 94mg (0. 495;y ^;V) <|^j)D;t^ ^M-e-ifeJt# UfCo 

IjXl:0. 2 21g l|X^8 8% 
mp 255-256'C; 'H-NMR (CDClg-DMSO-de, 200MHz) 6 2.86-2.97 (IH. m), 3.15-3.24 
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(IH, m), 4.67-4.81 (IH, m), 4.89 (IH, t, J = 5. 0 Hz), 5.46 (IH, d, J = 4.0 
Hz), 6.89 (IH, br s), 7.08 (2H, t, J = 8. 8 Hz), 7.11 (IH, d, J = 7. 0 Hz), 
7.29-7.58 (UH, m), 7.94 (IH, d, J = 9. 2 Hz), 8.32 (IH, d, J = 8.4 Hz); IR 
(KBr) 3283, 1638. 1510, 1329, 1161, 1123, 1069, 837 cm'^; Anal, Calcd for 
5 CggHaFtNgOa-O. SHgO: C, 64.74; H, 4.46; N, 5.39. Found: C, 64,60; H, 4.72; N, 
5. 42. 

MMM 10 5, 

N- ( (IRS, 2 SR) -2- (4-7/W^n:7ai=i>'W) -2-t Kci'^-^-l- ( (4 

- ( 7/^;tD?«^/w) yzi^^^-ju) :^^)V) a^^jv) -4~ (t Kd^v^^^/v-) - 

1) 4- (t Kn'^f-v'p^^yw) -\-^y'^^yV1:ijVil^:yW.:^^}V (7 0 0mg, 
3 . 2 4 ^ y (O:^^ J-)V (10ml) mWA^ 1 h y J^i^- 
^^(3. 24ml, 3. 2 4 ^.y^/l-) ^;I)B^. RfSl^iCl 

■ (5ml.) $^^Ja^^ ( 5 Om 1 X- 2). -^m^ Ufc„ ttffl^^^lS 

(5 7 0mg, 8 7%) ^#fCo 
mp 183-184'C 

IRvraax'^W: 1694, 1593, 1518. 
20 ^H-NMR (CDCI3) 6 : 5. 02 (2H, s) , 7. 54-7. 70 (3H, m) , 8. 04-8. 18 (2H, m) , 8. 86-8. 98 
(IH, m). • 

2) (IRS, 2SR) -2-T$/-l- (4-7/W;^P7ai=>V) -3- (4- (b 
)}y;\y:^u;^^;v) 7:tci/i/) -l-yo/NV— (3 0 Omg, 0. 9 6 S; y ^/l^) 

CDT-feh^hy^i^ (3 0ml) ^m^^- (t Kn=af-v.p{^/i.) -i-^y^uvij 

« 

25 (19 4mg, 0. 9 6 ^ y -^E-y^) *3 j;tJ« 1-^^/W 3- (3-i?^5^/^T 

5: y-T'P f ;W ■^jVi^-J'i 5: K • MBM. (275mg, 1. 445:y ^/t^) *D iU? 
1-k KPdf-v'-lH-O'y hyry— (1 4 7mg, 0. 96^y^/^) 

^xm.mx*i^-^mnvfLo sjs:i^^7K (i o om i ) -c#«rl. i^^^^/v (i o 
. 0 m 1 X 2 ) -ei*m tfc. i i it^TKi^-fbt- b y j^imn. 
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@^^a:5^7U-^drf-:/;6^bS^^^B$^T^ mMit-^^ (3 6 5mg, 7 7%) ^# 

5 rap 202-203t: 

IRvmax'"'"cm"i: 1638, 1618, 1605, 1537. 

Anal. Calcd for C28H23F4NO3: C, 67.60: H, 4.66; N, 2.82 

Found: C, 67.41; H, 4.64; N, 2.53. 

^H-NMR (CDCI3) 8 : 1.88 (IH, br s), 2.87 (IH, dd, J = 14.4, 10.6 Hz), 3.09 
10 (IH, dd, J= 14.4, 4.4 Hz), 4.72-4.90 (IH, m), 5.02-5.16 (3H, m), 5.94 (IH, 

d, J = 8.0 Hz), 7.04-7.66 (13H, in), 8.02 (IH, d, J = 8,4 Hz). 

MMm 10 6. 

•4- [ [ I (IRS, 2 SR).-2- {4-y;Uy^ti7a^=-/U) -2-fc Kd'^f^iz-l- 

15 

4- [ [ [ (1 R S, 2 SR) -2- (4-7y^;^P7a:^;^) -2-h 
[4- (MJ7/w;rnp«f^/v) ^^i^/v] rX/l -1-iry 

J^ct^Tf^yWO. 2 1 6 g (0. 4 115: y ^/V) (D;f-^ /—JV^m\ h 7 t: 
Yx:iyylybm\mm^l^il^m\:,-fVV'>J>>i^^Wkl. 64ml (1. 64^y 

11X40. 148 g I|X^7 0% 

« ■ 

mp 209-212^); 'H-NMR (CDCls-DMSO-dg, 200MHz) 8 2.92 (IH, dd, J = 11.2 Hz, 
25 14.0 Hz), 3.14 (IH, dd, J = 3. 1 Hz, 13. 7 Hz), 4.71-4.86 (IH, m), 4.95 (IH, 
d, J = 3.6 Hz), 5.31. (IH, br s), 7.09 (2H, t, J = 8.8 Hz), 7.16 (IH, d, J 
= 7. 4 Hz), 7.31-7.41 (4H, m), 7.50-7.59 (5H, rn), 7.79 (IH, d, J = 9.8 Hz), 
8.08 (IH, d, J = 7.4 Hz), 8.91 (IH, 8 , J = 8.8 Hz); IR (KBr) 3281, 1690, 
1640, 1532, 1512, 1329, 1233, 1165, 1125, 1069, 837 cm"'; Anal. Calcd for 
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C28H2iF4N04-l. OH2O: C, 63.52; H, 4.38; N, 2.65. Found: C, 63.45; H, 4.53; N, 
2.49. 

Hii^J 10 7 

N- ( (IRS, 2SR) -2- (4-7/V;^P7»:^/^) -2-fc Kn=3ei/-1- ( (4 
K 

(IRS, 2SR) -2-rXy-l- {A-y;V:tX2ya^=^jU) -3- (4- {Y\)y 
;V:^X2 ;f.^jV) y:i:.=.)V) 71^ (4 0 Omg, 1. 285:y^/^) (O 

T-fe h y/l^ (2 Om 1 ) ^^^tZlS-y'cii/^v'^SW^ (2 7 4ing, 1. 2 

10 8 ^ y ^/w) jb^ it/ 1 3 - ( 3-v?;^ "^jvr ^ / tVi^) ;;5;/V/i^'v?-f 5: K • 

iti^it (3 6 8mg, 1. 9 2 ^ y^/W) :}S J; tJ«l-t KP'^rv'- IH-^^:/ h y 
T>^-/P (I96mg, 1. 28 5: y ^/l^) ^;!jtI^T^M-C|l-^Jg^f tfco RJS^ 
• ^tK (10 0ml) .T'#i? L.. g^i^^^/I^ ( 1 0 0 m 1 X 2) T'tttti LfCo ttttl^K 

■ §-frT. ^m\\L^^ (4 0 0mg, 61%) ^#fCo . . 

mp 144-145°C 

IRvmax'^W: 1644, 1580, 1510, 1491, 1481. 
Anal. Calcd for C29H23F4NO3 • 0. IH2O: C, 68.13; H, 4.57; N, 2.74 
20 Found: C, 67.85; H, 4.51; N, 2.53. 

^H-NMR (CDCI3) 6 : 2.80-3.00 (2H, m), 3.30-3.70 (IH, ra), 4.50-4.64 (IH, m), 
5.05 (IH, d, J = 3.2 Hz), 6.11 (IH, d, J = 8. 6 Hz), 6.96-7.52 (17H, m). 
Hife^Sjl 0 8 

N- ( (IRS, 2SR) -2- <^A.-y)V-^uy a:.:=.?V) - 2 - 1 Fo 1 - ( (4 

K 

(IRS, 2SR) -2-T^y-i- (^A-y jvirviy a:,z:^)v) -3r (4- (hy^ 

)Virn:^^)V) y:i^=.;v) -l-iT'n^'^y — (4 0 Omg, 1. 28^y^/U) O 
T•fe^r::^y/^ (2 0ml) ^^|^lC4-7 3^y=arv'^a#^ (2 7 4mg, 1. 2 
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8 ^ y *5 j;t/ 1 -=s^f ;v- 3 - ( ^JV7 ^^fn -^jvHt^^J^ 5 K • 
iti^lt (3 6 8mg, 1. 9 2 ^ y^/V-) *3j:t>*l-t H-^^^>/ h y 

7y—/V (196mg, 1. 28 5: y^;^) i:M^XMMX^^'^Wt¥VtL. 
^tK ( 1 0 0 m 1 ) L^ mk=^'y-J\^ ( 1 0 0 m 1 X 2 ) TjftttJ tfCo JiWIS 

^■tirT. ^M^b^^ (4 5 Img, 6 9 %) ^^fCo 
mp 186-187°C 

IRvmax'^W: 1622, 1609, 1590, 1532, 1510, 1501, 1489. 
10 ^H-NMR (CDCI3) 8 : 2.80-3.02 (2H, ra), 3.80-4.00 (IH, m), 4.50-4.70 (IH, m), 

5,06 (IH, d, J = 3.2 Hz), 6.17 (IH, d, J = 8.4 Hz), 6.90-7.60 (17H, m), . 
HJS^fill 0 9 • 

N- [ (IRS, 2SR) -2- -2-t Ka-^v'^l- [4- 

. ( h y y;v:^n ^^)V) ^si^-v^/^] ^^/i^] - 3 , "S , 3- h y yjviru-ztxx \fir^y 
15 T 5 K 

(IRS, 2.SR) -2-r^/-l- ^^-y JV-^xiy :t.=-)V) -3- [4- {\-^)y 
jvHirxi 7< ^/V) 7 3^=71^] ^nA:/- 1 ;U0 . 166g(0. 530^y ^/l') y 
3, 3, 3- h y t°;^-^^6 8mg (0. 5 3 ^ y ^/i^) s 1-t: 

dpi/^^-y b y TV'— /VTKfB^S Img (0. 535y^y'V) %T-feh::^hyyH 
20 0ml ^-^^W b 1 -oif-yw- 3 - ( 3 f=-/^T ^ 7 tVW) v^-i' 

5 K • ^m^^. 1 0 g (0 . 5 3 5: y ^/v) ^inxis ^?fi-e-i!^&li# ufcio 

AT^Ms v'y;«;-i^>^3ibyt^. m^i^^*tfco nhntcmmm^^^^ 

25 l|3l*0. 185g J|X^8 3% 

rap 179-180'C; 'H-NMR (CDCls-DMSO-dg, 200MHz) d 2.79-2.83 (2H, ra), 2.90 (IH, 
d, J = 10.6 Hz), 3.01 (IH, d, J = 10.6 Hz), 4.35-4.49 (IH, ra), 4.64 (IH, 
d, J = 3. 2 Hz), 4. 93 (IH, t, J = 3. 4 Hz), 7. 06 (2H, t, J = 8. 6 Hz), 7. 17-7. 21 
(3H, m), 7.40-7.47 (4H, ra) ; IR (KBr) 3308, 1663, 1514, 1327, 1238, 1175, 
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1113, 1069, 831 cm"^; Anal. Calcd for C19H16F7NO2: C, 53.91; H, 3.81; N, 3.31. 
. Found: e, 53.84; H, 3.61; N, 3.13. 
^MM 110 

T^^y^Jl^-N- I (IRS, 2SR) -2- -2- 

5 t Fo^i^-l- [4- iY}}y/V:tu;^f-jV) ^yiP/u2 -2-7 3::=/VT 

(IRS, 2 SR) -2-T^y-l- (4-77P;^P7a:^/k) -3- [4- (hU >^ 

7 cn::^/^]^^/^" y-1 /PO. 1 5 6 g (0. 4 9 8 ^ y ^/i^) ^ 
u^y^7V-2-ya^^ji'^M0. lOg (0. SO^y^yl^), l-tKn 

^ K • 95ing (0. SO^y ^Mk.. ■^M.'X:-mMWLfc. EJtM 

1|X*0. 208 g 11X^8 4% 
mp 201-202°C; ^H-NMR (CDCI3, 200MHz) 6 0.73-1.08 (2H, ra), 1.30-1.70 (6H, . 
m) , 2. 38-2. 93 (4H,. m) , 3. 43 (0. 5H, d, J = 3. 6 Hz) , 3. 53 (0. 5H, d, J = 3. 6 
Hz), 4.34-4,48 (IH, m), 4.80-4.85 (IH, ra), 5.23 (0. 5H, br d, J= 8.4 Hz), 
20 5.34 (0.5H, br d, J = 6.6 Hz), 6.88-7.31 (12H, m), 7.43 (IH, d, J = 8. 0 Hz) ; 
IR (KBr) 3316, 2957, 1645, 1530, 1514, 1327, 1233, 1167, 1123, 1069, 831 
cm"M Anal. Calcd for C29H29F4NO2: C, 69.73; H, 5.85; N, 2.80. Found: C, 69.71; 
H, 5.95; N, 2.63, 

111 

25 N- C (IRS, 2SR) -2- (4-P'7W;tD yV) - 2-t 1 - [4- 

{V^)y/^^^^'t^^) ^^;^] -3-^ ha- 5, 6, 7, 8-7'h7t: 

(IRS, 2SR) -2-T5y-l- (4-7/W;tP>'ai:i/k) -3- [4- ( h y 17 
Mu/^'^JV) 7ai^7^]yp/~?:/-l-;t— /l^O. 1 5 0 g (0. 4 7 9 ^ y */^) > 
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3-cz^p-5, 6, 7, 8-x h7t: Kn-t-7^V>'-l-;^7/l^^Vg^ (Ch em. 
Ph a rm. Bu 1 1. , 3 2, 3 9 6 8-8 0 (1 9 8 4) ^m) 0. 1 1 g (0. 
48^y^/^)s 1-t KT3df->:/^i/>/ byr/^/l'TKfP^T 3mg (O. 48^ 
V ^JV) ^r±. h c:^>y 0 m 1 ^X^W^ h 1 3 - ( 3 - v'^ 

5 T5:y:/nlf/U) j^z/WTj^^i^-^ ^ K • :^^:fe9 2mg (0. 4 8 ^ y ^iPx.H 

10 efe^^ I|R*0. 180g M7 3% 

mp 216-217^:; ^H-NMR (CDCls-DMSO-de, 200MHz) 6 1.49-1.78 (4H, m), 1.97-2.13 
(IH, m), 2.36-2.52 (IH, m), 2. 77-2.93 (3H, m), 3.02 (IH, dd, J = 4. 3 Hz, 
14.5 Hz), 4. 58-4. 73 (IH, m), 4.96 (IH, t, J = 4.2 Hz), 5.28 (IH. d, J = 3. 6 
Hz) i 7. 08 (2H, t, . J = 8. 8 Hz) , 7. 30-7. 56 (6H. m) , 7. 72 (IH, d, J = 2. 2 Hz.) , 

15 7. 89 (IH, d, J = 2. 2 Hz) ; IR (KBr) 3260, 1642, 1534, 1514, 1346, 1327, 1231, 
1165, 1123, 1067, 837 cm'*; Anal. Calcd for C27H24F4N2O4 : C, 62.79; H, 4.68;. 
. N, 5.42. Found: C, 62.68; H, 4.45; N, 5.33. 
m%^^\ 112 . 

2-^Vv?/WN- [ (IRS, 2SR) -2- (4-77l^;tn 7 3^^7V) -2-t K^df 

20 i/- 1 - C 4- ( b y a ^ =f-M ^y-Jjv] - 3 , 3 -v^p« 

(IRS, 2SR) -2-r^y-l- {A-yMny:i^=^;V) -3- [4- ( h y :7 
)Vtn:^^;V) y 3u=.jv'}z^n/<y-l-^^jVQ . 2 6 4 g (0. 8 4 3 ^ y ■^/l')^ 
2-^yV'/V-3, S-Z^^^f-J^-f^yMO. 17g (0. 84^y^/l') > 4-N, 
25 N-i^^^^/^T^y ^°]) i>yO. lOg (0. 8 45y^/^)> l-tKP^v'^i^ 
y h y T )/-/I^7KfB^.0 . 13g (0. 8 4 5;y^yV') ^T-fe h::^ h y/H Om 1 
^^XMW i-^j:^^ b 1 3 - ( 3 - v'p^ 5 y n tVW) 5 K ' 

Itigl^O . 16g (0.84^y ^Mx., 6 Or-C 3 0 ^jtif LfCo S^&^S 
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x^^m. v'U:^7<>'>^iit/c^. mm^mm^^Ltc. m^iy^ttmmm^'^-^ y-f 

6^^b1 IlXftO. 2 0 6 g 11X^4 9% 

mp ITS-net; 'H-NMR (CDCIj, 200MHz) 5 0.76 (3.5H, s), 0.90 (5.5 H, s), 
5 1.80-1.93 (IH, m), 2.15-3.02 (5H, m), 4.25-4.40 (IH, m), 4.48-4.53 (IH, ra), 
4.92-5.04 (IH, ra), 6.76-7.45 (13H, ra) ; IR (KBr) 3551, 2967, 1651, 1507, 1333, 
1154, 1127, 1123, 1069, 835 cm"^; Anal. Calcd for C2BH31F4NO2: C, 69.45; H, 6.23; 
N, 2.79. Found: C, 69.09; H, .6.28; N, 2.80. 
113 

10 N- [ (IRS, 2SR) -2- (,A-y;V:t^y - 2-1: Ko =^v^- 1 - [4- 
(h y 7/^;tP^^;v) ^^v'/u] j^^/i>] -3, 4-t>t Kn-2H-1 , 

1) 2, 3-^;^fc Kci:3r^y^S#^^f^/^ 
. . 2, 3-v^t Kd^v'^1>1=^5. 029g (3 2.. 63^ ^ l 0%!^ 

15 'fb7K^<^) 7^ ^ J 8 0 m 1 3 0 PsIMf^jSgS LfCo mM(0'^%-^WB.^ 

n^^^ J|Xfi:4. 4 3 9 g l!K*8 1% 
20 mp 77-78°C; ^H-NMR (CDCI3, 200MHz) 6 3.96 (3H, s), 5.65 (IH, s), 6.80 (IH, 
t, J = 8. 1 Hz), 7.11 (IH, dd, J = 1.5 Hz, 7.7 Hz), 7.37 (IH, dd, J = 1. 1 
Hz, 8.1Hz), 10.89 (IH, s) ; IR (KBr) 3465, 3100 2850, 1674, 1468, 1437, 1321, 
1269, 1194, 1152, 1076, 1009, 837, 758 era"'; Anal. Calcd for CgHaOi: C, 57.14; 
H, 4.80. Found: C, 56.93; H, 4.94. 

25 2) 3, 4-i^t Kn-2H-i, 5-^y:/i:^:t^±]i°y-6-yij/i-^ym>^^^^ 

2, 3-v^t Kn=3ri>^^S#i^7<5^/H. 8 7 0 g (11. l2^])^/\y)^ 1, 
3-i^^r2^yuy<y2. 25g (11. 1 ^ y ^/^) . ;^^;^7 U A 6 . 15g 
(4 4. S^y^/P) ^N, N-v^P^^'/l^xiNyUi^r ^ K2 Om 1 "I^T'e CCt^lT— 
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M^I^W- ilXfi 1 . 7 1 1 g I|X^ 7 4 % 
5 ^H-NMR (CDCI3, 200MHz) 8 2.18-2.29 (2H, m), 3.89 (3H, s), 4.25 (2H, t, J 
= 5.7 Hz), 4.30 (2H, t, J = 5. 7 Hz), 6.95 (IH, t, J = 7. 9 Hz), 7.12 (IH, 
dd, J= 1.8 Hz, 8.0 Hz), 7.36 (IH, dd, J = 1. 8 Hz, 7. 8 Hz) ; IR (neat) 2953, 
1732, 1478, 1454, 1296, 1262, 1225, 1138, 1080, 1044 cm"^ 

3) 3, Kn-2H-1, 5-^yy^i>^^±\i':y-6-^J\^:^ym 

15g(7. 7 5 7,^ y^/V) (^T^i^y— Om 1 -7^ hyt Fn77:^l Om 
imWi^lNTkm^ti-VV ^J^'^MWl 5. 5ml (15. &^V^M ^M^. 

. HXSl. 3 7 6 g JiX^9 1% 

mp 68-70*0 ; 'H-NMR (CDClj, 200MHz) 6 2. 29-2. 40 ■ (2H, m) , 4. 30 (2H, t, J = 
• 5.8 Hz), 4.52. (2H, t, J = 5.6 Hz), 7.09 (IH, t, J = 7.9 Hz), 7.24 (IH, dd, 

J = 2. 0 Hz, 8. 2 Hz), 7. 85 (IH, dd, J = 1. 8 Hz, 7. 6 Hz) ; IR (KBr) 3171, 1725, 
20 1478, 1348. 1264, 1022, 752 cm'^; Anal. Calcd for CioHio04- C, 61.85; H, 5.19. 

Found: C, 61.77; H, 5.49. 

4) N-[(1RS, 2 SR) -2- (4-7/U:tP:7a:::^/U) -2-t Kn=¥v'-1- 
[4- ihV ^yi^/l^l ^f-zl-] -3, 4-v^t Kci-2H-1, 5- 

25 (IRS, 2SR) -2-7'5;y-l- (4-7/P;tP7cc::^/W -3- [4- (hy 7 

Mti/f-/u) ya^=^;v]':fn/<y-i-^—/\^o. 262g(o. 8365 , 

3, 4-v^t KP-2H-1, ^-^yy\/:^^±\^y-Q~tlJi^i!^yW.O. 1 6 g (0. 
845y^>'^)^ 1-t KP'^ri/'^yy hyT>^W^7KfP#>0. 13g (0. 84 

^y^/w) ^r-feh^hy/n omi ^'-eE^u^^^Ji^b i-^f-^ws- (s-v^p^^ 
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)vr ^j-fxi tvk) ij)Vifsi/y{ 5 K • "^M-Q). i6g (0. 845:y ^/w-) -^n 

5 #l^#fc„ 

e^l^^B J|X*0. 36 1g J|X^88% 

mp 155-156^; ^H-NMR (CDCI3, 200MHz) 6 2.05-2.16 (2H, ra), 2.93-2.97 (2H, 
ra), 3.69-3.86 (2H, m), 4.09-4.20 (3H, ra), 4.55-4.67 (IH, ra), 5.10 (IH, t, 
J = 3. 3 Hz) , 6. 98-7. 15 (4H, m) , 7. 26 (2H, d, J = 7. 8 Hz) , 7. 38-7. 52 (4H, 
10 m), 7.76 (IH, dd, J = 1.8 Hz, 7.8 Hz), 7.92 (IH, br d, J = 7. 8 Hz); IR (KBr) 
3279, 1636, 1541, 1512, 1325, 1264, 1231, 1169, 1121, 1069, 1044, 837 cm"^ 
Anal. Calcd for C26H23F4NO4: .C, 63.80; H, 4.74) N, 2.86. Found: C, .63.63; H, 
4.72; N, 2.80. . . ■ 

%W§\ 114 

15 N- [ (IRS, 2SR) -2- {A-y }Vi!rxiy olzljiV) -2-h Kcdf^^/-1- [4- 

(IRS, 2 SR) y-1- (4-7;W;^P73^^/^) -3-.[4- ( by 7 

;u:tv?i^/l') y:3^=^^\^iyx2/-<y-i-:t—/]^0. 15.9g (0. 5 0 8 ^ ]) 
t ^myi<>M'^ h V ^ 8 5 m g (1. 0 2^y^/^) ^7" h 7 t 77 1 Om 
20 1 ^XUWLtj:^^hi^r2n^m^:^-:^y^0. 0 9m 1 (0. 6 1^ ^Mt. 

25 Sfe*^^ llXftO. I90g W8 4% 

mp 151-152°C; ^H-NMR (CDCI3, 200MHz) 6 2.68-2.91 (3H, m), 4.08-4.22 (IH, 
m), 4.81 (IH, br d, J = 8.8 Hz), 4.94 (IH, br s), 5.00 (2H, s), 7.06 (2H, 
t, J = 8. 6 Hz) , 7. 17-7. 40 (9H, m) , 7. 48 (2H, d, J = 7. 8 Hz) ; IR (KBr) 3337, 
1694, 1539, 1327, 1163, 1121, 1069, 829 era''; Anal. Calcd for C24H2iF4N03: C, 
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64.43; H, 4.73; N, 3. 13. Found: C, 64.46; H, 4.77; N, 2.94. 

MMM 115 

N- [ (IRS, 2SR) -2- i4-y/\yt^y3^=^JV') -2-t: Kn^v^-1- [4- 

5 (IRS, 2 SR) -2-T5y-l- (4-7/^;^n7ai:^/l-) -3- [4- (b y 7 
;U:i-u;A=f-;U) ys^^^jW] ':fu/-^y-l-:t—jUQ. 40 Ig (1. 2 805:y^/^) 
<k^^7K^-t h y !>A0. 22g (2. 56^y^/^) h 7fc Kn :77 1 0 
ml -7K2inl 4^T'jt#L/.e;6SbiJ7PD^i?a::5^7UO. 15ml (1. 54^ y^ 

efe^^H J|X1:0. 41 3g 11X^8 4% 

mp 143-144*C; 'H-NMR (CDCI3, 200MHz) 8 1.15 (3H, t, J = 7. 0 Hz^) , 2. 67-2. 95 
15 (3H, 111), 3.93-4.20 (3H, tn), 4.71 (IH, d, J = 8. 6 Hz), 4.95 (IH, s), 7.08 

(2H, t, J = 8.6 Hz), 7.21 (2H, d, J = 8. 0 Hz), 7.39 (2H, dd, J = 5. 5 Hz, 

8.5 Hz), 7.51 (2H, d, J = 8. 0 Hz); IR (KBr) 3318, 1690, 1547,. 1329, 1163, 
. 1117, 1069, 829 cm"^; Anal. Calcd for C19H19F4NO3: C, 59.22; H, 4.97; N, 3,63. 

Found: C, 59.28; H, 5.10; N, 3.63. 
20 Ulif !| 116 

N-[(1RS, 2SR)-2- (4-7;V;tn7 3^^yV') -2-t: Ko^V-l- [4- 

(IRS, 2 SR) -2-r 5/-1- (4-7/^^n7:ii-/U) -3- [4- ( h y 7 
Mx^^i-fV) ya^:^;V] ya/>°i^-l-;t— /I^O. 171g (0. 546^ y^/l') 

25 b^W^Mi-V)) "^J^Q 2ni% (1. 0 9^y^/V) h 7 t 7 7 1 Om 
1 4'T*ji#t7te}65b^nD^i^;^'.;^^>'^/WO, 10ml (0. BS^y^/U-)^ 
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IlXftO, 168g 11X^7 2% 
mpll2-113*C; ^H-NMR (CDCI3, 200MHz) 6 0.82 (9H, s), 2,66-2.92 (3H, m), 3.67 
(2H, br s) , 4. 14 (IH, br s) , 4.. 72 (IH, br d, J = 8. 2 Hz) , 4. 95 (IH, br s) , 
7. 08 (2H, t, J = 8. 6 Hz) , 7. 22 (2H, d, J = 8. 0 Hz) , 7. 39 (2H, dd, J = 5. 2 
5 Hz, 8. 4 Hz), 7.50 (2H, d, J = 8.0 Hz); IR (KBr) 3326, 2967, 1690, 1545, 1327, 
1127, 1069, 833 cm"'; Anal. Calcd for CggHgsF^NOs: C, 61.82; H, 5.90; N, 3.28. 
Found: C, 61.47; H, 5.85; N, 3.04. 

MMM 117 

N- ( (IRS, 2SR) -2- (4-7y^;tD7c3i^/V) -2-t Kndri/-!- ( (4 




(IRS, 2 SR) -1- (4-7/k;^n:7a;^/W) -l-.t: V^^^'-S- (4- ( b 
VyjU:^X2/i^jU) 7a:;n;^) -2-7'PtVl^T^yiii^:te (1 SOmg, 0.-43 

• 5 y oBM^'^^v ( 5 m 1) 1 -i-y^}' uy:^/u:^=^ju^ o y K ( 1 ■ 

15 0 7mg, 0. 4 7^y^/^) j3 j;(J«|&fpfi#7K (5ml) ^Mx.X^m.ViS^l^^ 

n ufco ^j^M^:^ ( 5 0 m 1) -c^m u w^m^^/^ ( 5 O m l X 2 ) -etttfcj L 

•aM^^i^y:*'^^>;{7 7i^i5'a:^ hi/77>r- (^=3rf-y : |^^a^^/U=4-. : 1) 

■CiW^b. m^^'^^^ ^^f-^^^a^bSlfe^^-BrT. mmit-^m. (l O 9mg, 5 

20 0%) ^#fCo 
rap 176-177'C 

IRv max'^CBf^: 1508, 1325, 1223, 1161, 1129. ' 
Anal. Calcd for C26H21F4NO3S : C, 62.02; H, 4.20; N; 2.78 
Found: C, 61.73; H, 4.20; N, 2.74. 
25 'H-NMR (CDCI3) 6 : 2.40-2.62 (2H, m), 2.95 (IH, br s), 3. 56-3. 70 (IH, ra), 5.15 
(2H, s) , 6. 60 (2H, d, J = 8. 0 Hz) , 6. 79 (2H, d, J = 8. 0 Hz) , 6. 90-7. 04 (2H, 
m), 7.20-7.40 (3H, m), 7.40-7.56 (2H, m), 7.70-7.84 (IH, m), 7.91 (IH, d, 
J = 8.0 Hz), 8.05 (IH, d, J = 8.0 Hz), 8.20-8.30 (IH, ra). 
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. N- ( (IRS, 2SR) -2- (4-y/U:^oyx.=:-jU) -2-fc K^^v^-l- ( (4 

(IRS, 2 SR) -1- (4-7/^;tP7a^^/k) KP=3rv'-3- (4- ( h 

5 y 7/^;tP^^/^) 7a^::^7W) -2-yp fc'/UT^ ^'i^if:^ (1 5 Omg, 0. 4 3 
5:!J^/^) (DT^V^V'') JV (1 0ml) WM^Y^) =^'^f\^T %V (0. 0 8 9in 
1, 0. 6 4 $ y*/w) *5j;01-:^7^/W yVT^- h (0. 0 6 2ml, 0. 

4 3 5:i;^/u) *;do^. ^^-c«s#ufcc u.'^m^i^ (somi) -ei&«?u 

g^i^rc^/p (5 Om 1 X 2) T*4l±J LfCo ttffilt^ 1 N4t^, 1 NTR^'fli-^ 

a®ife^i^i?:3^^>'^-^=3ef->':a^bS^^^^T^ SM-fb^^ (I 3 5mg, 6 
5%) ^Wco 
mp 222-223*C 

IRv niax'^W: 1661, 1638, 1557, 1510. 
15 Anal. Calcd for C27H22F4N2O2: C, 67.21; H, 4.60; N, 5.81 
Found: C, 67.02; H, 4.47; N, 5.78. 

• ^H-NMR (CDCI3) 6 : 2.47 (IH, dd, J = 14.4, 10,0 Hz), 2. 78 (IH, dd, J = 14.4, 
3.6 Hz), 4.20-4.40 (3H, m), 4.91 (IH, br s), 6.36 (IH, s), 6.92-7.10 (5H,-. 
m), 7.22-7.40 (5H, m), 7.40-7.58 (2H, ra), 7.74-7. 94 (3H, m). 

20 MMi^ii 19 

• N- ( (IRS, 2SR) -2- (4-7/^;tP7aiC^/^) - 2-t =^v^- 1 - ( (4 
- ihV y^LZ^M Tff^/l') 3:^;u) -N'- (4- ( h y 7/l';^-P 

(IRS, 2 SR) -1- (4-yjU:tuyjL=^;u) -l-k Kn=^v^-3- (4- ( h 
25 !) >'/>;^n^^/l^) 7:n^/l/) -2-7"n tV^T^^^iti^it (1 5 Omg, 0. 43 

^ y ^/w) (Dr± hciMJ/u (lomi) Bmi^ h y ^^/i^r ^ (O . O S 9 m 

1,0.64^ y ^/l^)*3<};t>'4- h y ^/k;^^^^^-;!^^^^::^/!^^ y;^T;t>^ h (0. 
0 6 1ml, 0. 4 3^y^/^) ^m^, Mm.m^mWLtCo ^f&^^Tk (so 
m 1 ) -e#l5 L. i^^oi^yu ( 5 0 m 1 X 2 ) -Cttttl LfCo ttW^^ilr 1 NM 
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(1 3 9mg, 6 5%) ^#fCo 
mp 160-16 IX: 
5 IRv raax""cm"^* 1659, 1605, 1557, 1508. 

Anal. Calcd for C24H19F7N2O2 : C, 57.60; H, 3.83; N, 5.60 
Found: C, 57.61; H, 3.59; N, 5.65. 

^H-NMR (CDCI3) 5 : 2.60-2.92 (2H, m), 3.50 (IH, br s), 4.22-4.50 (IH, m), 4.80 
(IH, d, J = 8. GHz), 5.01 (IH, s), 6.75 (IH, s), 7.00-7.18 (2H, ra), 7.18-7.60 
10 (lOH, m). 

S| 1 2 0 



N- ( (1 RS, 2 SR) -2- {A-y;i^:^uyau^)V) -2-M Yu^^y-l- ( (4 

15 1) (4RS, 5 SR) -5- (4-7yV';tnya^=/V) -4- ( (4- (M) 7/1-;:^ 
ap^f-yw-) y^::^jV) -1, Z-^^-^-/ ^) -Jiy-1--:^V (ig, 2. -9 5 

5 y ^/v) ON, N-v^7{ ^)Vi^)Vj>.T 5; F ( 1 0 m 1 ) 6 0 "/oTR^ft;-^ h 

y-^^i, (142mg, 3. 545y^7^) ^;!jn;i^ ^tfiT'l 5^J>^m#bfCo Sf& 
1 pyF (480ml, 3. 25^y 1 Btrsl 

20 tii^UfCo ^^^tK (1 0 Om 1 ) T'#-|?U g^^^f^/l^ (X 0 Om 1 X 2) 

= 4 : 1) "Ci^^Ls JV-^^^y-ii^h'W^^n^'^X. (4 

RS, 5SR) -5- ;V:^uy s^^)V) -3- ( 1 --^^i? 9^/1^) -4- 

25 ( (4- ( by :7/V;e-npt^yV) 7a.c=-7V) -i, 3-:t^-y-y y 2- 

(1. 2 3g, 8 7%) <^#fCo 
rap 136-137'C 

IRvmax'^cm-': 1748, 1609. 

Anal. Calcd for CggHjiF^NOg: C, 70.14; H, 4.41; N, 2.92 
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Found: C, 70.15; H, 4.23; N, 2.78, 

'H-NMR (CDCl3) 6: 2.34 (IH, dd, J = 14,4, 8,0 Hz), 2.81 (IH, dd, J = 14.4, 
5.2 Hz), 3.70-3.84 (IH, ra), 4.24 (IH, d, J = 15.2 Hz), 5.28 (IH, d, J = 7.6 
Hz), 5.40 (IH, d, J = 15.2 Hz), 6.48 (2H, d, J = 8.2 Hz), 6.76-7.10 (5H, 
5 m), 7.14-7.56 (5H, m), 7.70-8.00 (3H, ra). 

2) (4RS, 5SR) -5- ( 4 - 7 n 7 31 -3- (l-i-y -^^ 

^/u) -4- ( (4- ( h y 7/1^:^0 ^5^/1-) :7cii^/P) p^^/u) -1, 3-;t^f-y 
])x^y-2-^y (lOOmg, 0. 2i^y^;v) (D^J^^^—jV (2m 1) WWK 

10 ^^^tK (50ml) T'#f? g^^^^/V ( 5 0 m 1 X 2 ) tfCo tttU^S^ 

i^-T VT'P tVW^-X/W-— ^f-^;6^bl?|^^$-^T^ (IRS,- 2 S R) -1- 
(4->'/w;^P7a:^/W -2- ( {l-i-y^yy=^;V:^^;v) T 5 y ) - 3- (4- ( h ' 

15 y y;V:^u ^ =^}V) yau:=.}V) - 1 -yviAj —JV (29. 6 m g , 31%) ^#fCo 
mp 94-95°C 

I«vraax'^W: 160S, 1510, 1325. 

.Anal. Calcd for.C27H23F4N0: C,. 71. 51; H, 5. 11; N, 3. 09 
Found: C, 71.40; .H, 5.07; N, 2.98. 
20 'H-NMR (CDCI3) 6 : 2. 45 (2H, d, J = 7.4 Hz), 3.02-3.14 (IH, ra), 3.71 (IH, br 
s), 4.03 (IH, d, J = 13.2 Hz), 4.33 (IH, d, J = 13.2 Hz), 5.06 (IH, d, J 
= 3.6 Hz). 6.92 (2H, d, J = 7.6 Hz), 7.00-7.16 (2H, m), 7.20-7.58 (9H, m), 
7.70-7.88 (2H, m). 

3) (IRS, 2SR)-1- i.A-y jVirxiy -2- ( {\-^y ■^V:=-)V 

25 ^^fV) r%J) -3- (4- (M)7/V;^-o^^/i^) 7 3^^/w) -\-yn/^j—)V 

(lOOmg, 0. 2 2^y-=E-/^) ( 5 m 1 ) ^IS(CT-fe^>'l-:i' a D 

K(225inl, 3. 351; ^/I^) *5 i l/ISfpaifTK (5ml) 'kM^X'^^-Xiil^ 
Lfdo SJS^^tK (50ml) T'#i? i^^g^^/U ( 5 0 m 1 X 2 ) X'tt 
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1 ) x^nmLmmit^^ ( 4 5 m g , 4 1 %) ^ntc. 

IRvmax'^cm'^: 1622, 1508, 1456. 

'H-NMR (CDCI3) 8 : 2. 32 (3H, s), 2.73 (IH, d, J = 11.0 Hz), 3.32-3.76 (3H, 
5 ra), 4,76 (IH, s), 4.82 (IH, d, J = 15.6 Hz), 6.50-6.64 (2H, m), 6.70-6.84 
(2H, ra), 7.00-7.18 (3H, m), 7.40-7.60 (6H, m), 7. 82-8. 00 (2H, ra). 
MMM 12 1 

N- ( (IRS, 2SR) -2- (4-7/U';a-P7a;=/V) - 2-k Fn 1 - ( (4 
- ( M) 7/U;^-n;?<^;u) 7:^^/1^) ^^/u) ^^/i^) 
10 ;^/U4?=3rf-5: F 

1) (4RS, 5 SR) -5- (4-77U;^n7ai^/W) -4- ( (4- ( h y 77U:t 
PT^f^/k) 7ai-/v) /^yv) -1, 3-:t^-^y]) i^y-2-^> (5g, 14, 7 

^ y ^/i-) ON, N-i>^ ^/^;^^/^i^T 5 F (30 m l ) 6 0 h 

]}-^J^ (710mg, 17. 7 5: y^yl^) ^;!3P;i, ^^UT'l &5>rBl^#LfCo KH^^ 

15 3 i^-fbp^ ( 5 m 1 , 8 0 ^ y ^yu) ^;!)nx.. 1 B#^8I# tfco KlS:^Kt:7K 

(3 0 0ml) -^^#1? @^^:3i^/L. ( 2 0 0 m 1 X 2 ) "etttti LfCo ^WiB^A. 

y7°n tvW— x/V-<^=¥i^:/^^f3S^H^$■^T^ (4RS, 5SR)-5-(4- 
:7;W;rn7cc;=/H -3-;'{^/W4- ( (4- ( h y 7;W;tP^^/U) 7a:=yW) 7^ 
20 ^/l-) -1, 3-;^^-9-/y v^y-2-;e-:/ (4. 7 6g, 9 1%) ^#fCo 

rap n-i%°c 

IR V max'^cm'^ : 1759, 1609, 1514. 

Anal. Calcd for CigHigF^NOj: C, 61.19; H, 4.28; N, 3.96 
Found: C, 61.25; H, 4.21; N, 3.96. 
25 ^H-NMR (CDCI3) 6 : 2.45 (IH, dd, J = 14.2, 7.2 Hz), 2.77 (IH, dd, 14.2, 7.2 
Hz), 4.30 (IH, q, J = 6.6 Hiz), 5.59 (IH, d, J = 8. 0 Hz), 6.92 (2H, d, J = 
8.0 Hz), 6,94-7.08 (2H, m), 7.10-7.20 (2H, m). 7.44 (2H, d, J = 8.0 Hz), 

2) (4RS, 5SR) -5- (,A~y jV:^uy a:.:=.;V) -3-p< 5^/W4- ( (4- 
(h y 7>'l/;e^n^f-/W) y3^z:.jv) pf^^/k) -1, 3-:t^i^/y i>^^-2-:^:/ (4. 
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5 6g, 12. 9^y^/W (D:i-^ /-JU i2 0ml) T^Bi^8M^7Kmti-V]} 
tl AtK^^S ( 8 . 0 7ml) Z B#FBlinfijl»£ Lfco SJ^^I^^tK (2 0 0m 

1) T#5i?U g^^^^/l^ (2 0 0ml X 2) T*tttHLfc„ ttttil^^TK, l^fH^^^ 

6 /l/ai-7"/^-^d|rf-V;5>b^j^^$-^T> (IRS, 2 SR) -1- (4-7/V;^n 
7ai:=i/v) -2- O^^/^r^y) -3- (4- {Y^)y )Vi^n:^^)V) y^^^^M - 

(3. 3 4mg, 7 9%) %#^c 

mp 79-80°C 

IRvmax'^'cm-': 1618, 1605, 1510. 
10 Anal. Calcd for C^HnF^NQ: C, 62.38; H, 5.23; N, 4.28 
Found: C, 62.38; H, 5.11; N, 4.27. 

'Hr-NMR (CDClj) 6 : 2.41 (3H, s), 2.44-2.60 (2H, m), 2.84-2.96 (IH, m), 4.94 
(IH, d, J = 3.2 Hz), 7.00-7.12 (2H, ra), 7.18 (2H, d, J = 8.0 Hz), 7.32-7.50 
.(2H, m), 7.52 (2H, d, J = 8.0 Hz). 
15 3) (IRS, 2SR) -1- (4-yjU:ttiy^z^;l') -2- (^^^/I'T^y) - 
3- (4- ( h y ^y^JtHT^f^/l-) ya^^/\^) -l-T^Pz-^y— /I' (1 5 Omg, 0. 
• 4 6 5: y ^/U) (Omk^'f'J^ (5ml) mW.\Z. l -^y h>r /Vi^ n JJ b* . ( 7 6 tn 1 , 
0. 5 0^ *3 J: t)«^fnMW7K (5ml) ^APx.T^MT6B#Ppg^#Ufcio- 

^f&f^^TK (50ml) T#JKL. S^^ccf^/W (5 Om 1 X 2) T'ttttlLfCo ttW 

20 m^^^-^M:A^x^uw ma^mt^ v- !> -c^it^^^ig* ufco ^^^^ ^ 

;i7■^V^;^7 7i^^ l='•v hiJ'y^^— (^^1^:/ : i^^^f-/w= 4 : 1-1 : 1) 
T'^*^L@^^^^/^-^'¥i^V^^?JH/ll^$■^T. ^Mib-a^tl (16 6mg, 7 
5%) ^ttfCo 

mp ige-ig?^: 

25 IRvtnax'^W: 1605, 1510, 1325. 

Anal. Calcd for C28H23F4NO1J : C, 69.85; H, 4.81; N, 2. 91 
Found: C, 69.76; H, 4.89; N, 2.80. 

'H-NMR (CDCI3) 6: 2.48 (3H, d, J = 4. 4 Hz), 3.02-3.30 (IH, ra), 3.60-3.78 (IH, 
m), 6.08 (IH, d, J = 8. 6 Hz), 6.24-6.36 (IH, rn), 7.00-7.50 (6H, m), 7.58-7.80 
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(9H, ra). 

MMM 12 2 

N- [ (IRS, 2SR) -2- (4-7;U;^P7a:ci/V) -2-t Ko^v'-l" [3- 
(1, 1, 2, 2-r h7:7;k;a-na: h^v') -6, T-v't K 

1) 3-(4-yjU:tx:iya^=^Jl^)-3-:^^y-2-i3-(l, 1, 2, 2-Th7 

3- (1, 1, 2, 2-r hdr>» h/ka:>-6. 70g (32. 2 

^y^/W) . N-T'c-tP'.iJ^i^W ^ K5. 73g (3 2. 2^y^;V) ^ 2, 2' 

10 -ry^tf;^ (-r y n = hi; i omgcDE^tib^i^s omi^^g^o. 5B# 

ai^/P3:-X7W-t?»LfCo ^i6fc«O^^^J^JE©*bT. 3- (1, 1-, 2, 
15 (4-7/U;^D^Vy^/V) g^^Ji^^/I^e. 153g (2 9. 2 7 5y^/W) O 

-.1 , 2 -v^T^ b v-^r-iJ^ :/ 5 0 m 1 ^^SiCTkf^T 6 0 %7K^ih:-^ h y ^J>>(DmW}^< 

- 7.7 ^ vra^^ 1. l-7g (2-9. 3^y ^/l^) ^Mk.. ^(D*-* 0 . : 5 
. . UfCo ::^i-±-e#fc3- (1, 1, 2, 2-7" h7 7y^;4-ct^b=3«^V) ^^v^/UT' 

a 5: 1 . 2 -v^^ b ds^^xrcijr 1 0 m 1 ^?^$r^taT';!jpx.. mm.x' 8 

S^j^^ I|Xa:7. 5 3 9 g J|X^6 2% 
25 mp 53-54'C ; ^H-NMR (CDCl,, 200MHz) 8 1. 12 (3H, t, J = 7, 1 Hz) , 3. 34 (2H, 
d, J = 7,6 Hz), 4.10 (2H, q, J = 7, 1 Hz), 4,56 (IH, t, J = 7. 3 Hz), 5.89 
(IH, tt, J = 2.8 Hz, 53. 1 Hz), 7.04-7.16 (5H, m), 7.27 (IH, t, J = 7, 7 Hz). 
7. 99 (2H, dd, J = 5, 5 Hz, 8. 7 Hz) ; IR (KBr) 1728, 1682, 1597, 1325, 1275, 
1236, 1205, 1157, 1134, 1100, 847 cm"^; Anal. Calcd for CgoHi^FjO^: C, 57.70; 
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H, 4. 12. Found: C, 57. 71; H, 4. 15. 

2) (2RS, 3RS) -3- (4-7/U;^n7cn^;^) -3-fc Kn!3ei/-2- [3- 
( 1 , 1 , 2 , 2-7^ h 7 :7/V;^nai h drv-) -^^-v^/V] -/n }^:tyM^f-^y 
mtMi&4:. 70g (34. 5$y ^^;;^a^^/kcc-x/^ 8 0ml •f'-C^j^ 

5 L^Jii)^ h:^mitt^ ^ h V ^ J>' 2 . 61 g (6 8. 9 ^ U ^/l^) ^^iM.t?JBx.. 

;a-n>^3i::^/P') -3-;a-'3ry-2- [3- (1, 1, 2, 2-x hy^/V-jTo^ h^>^) 

^:/v5/w] 7. I76g (17. 24^y ^/i/) co v'^^/k^ 

10 -X/V3 Om 1 ^^gSr^^&X*^^Bx.^ ^<^** 2BiF^m#UfCo S]i&?^(-:^:^^triJ^ 

6/1-3/1) . B^ti^#fc„ 

15 m^UW- JlXfi 7 . 2 9 5 g . HX^ 1 0 0 % 

^H-NMR (CDCls, 200MHz) 6 0. 93 (3H, t, J = 7. 1 Hz) , 2. 90-3. 04 .(4H, ra) , 3. 89 
• (2H, q, J = 7. 1 Hz>, 5.02 (IH, t, J = 3.6 Hz), 5.88 (IH, tt, J = 2. 9 Hz, 
53.2 Hz), 6.95-7.10 (5H, m)., 7.24 (IH, t, J = 7. 8 Hz), 7. 37 (2H, dd, J- = • 
5.5 Hz, 8. 7 Hz); IR (neat) 3463, 1725, 1510, 1302, 1279, 1227, 1198, 1159, 

20 1123, 839 cm"* 

3) (2RS, 3RS) -3- {A-y JVir^y 3l::^;V) -3-t KP=3rv^-2- [3- 
(1, 1, 2, 2-x h7:7/l^;^n3ihdriX) ^>'i;^/V'] 7"cit°;t:/i? 

(2RS, 3RS) -3- (4-7/U;tfci7*=^/l') -3-t Yu^x/-2- [3- (1, 
1, 2, 2-x h=^v^) ^Vv^/l-] 25 2 

25 g ( 1 7 . 3 3 ^ y ^/W <0:^^ J —)V 3 0ml h7tKn:77V30ml^ 

1 N7X^^b-^ b y !> 3 4 . 7ml (3 4. 7 ^ y ^/U) ^iPil. 

i^^zc^yv'-c 2 miitii ufco A46fc^as^#>7K«ii?'^- ^ y ^^^^^ 
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e^l^^ HXfi5. 7 9 5 g I|X^8 6% 

mp 116-1 17t:; 'H-NMR (CDClj, 200MHz) 6 2.92-3.08 (3H, m), 5.06 (IH, s), 5.88 
(IH, tt, J = 2. 9 Hz, 53.2 Hz), 6.94-7.09 (5H, m), 7.23 (IH, t, J = 7.9 Hz), 
7.36 (2H, dd, J = 5. 4 Hz, 8.6 Hz); IR (KBr) 3370-2850, 1713, 1229, 1206, 
5 1186, 1115, 841 cm"^; Anal. Calcd for Ci8Hi5F504: C, 55.39; H, 3.87. Found: C, 
55. 51 ; H, 3. 68. 

4) (4RS, 5 SR) -5- (4-7/^:^073.^/^) -4- [3- (1, 1, 2, 

(2RS, 3RS) -3- (4-7/W;^o73;c^7W') -3-t: Kp^v'-2- [3- (1, 
10 1, 2, VyyMrJ:3^V^''y) ^yi^^^l :^xn\i°:^y^4. 5 44 g (1 

1. 645:y^yP) COxh^k Kn77^40ml^^^l^hy:xf^/U7'^^2. 4 
3ml (17. 5 ^ y^/l') , v^7airi/W-4N;^^!)./V7:v=K3. 5 2g (12.. 8 

15 3/1-1/1) , i>^f-/i-^-7^/v-^=¥i^:/J:i!)^^'fbbT. n^m^Wco 

1|X^4. 24ig 11X^9 4% 
mp 135-136'C; 'H-NMR (CDCI3, 200MHz) 6 2.20-2.36 (2H, m), 4,26 <1H, dt, J 
= 5.5 Hz, 8.6 Hz), 4.97 (IH, br s), 5.80 (IH, d, J = 8. 2 Hz), 5.90 (IH, tt, 
J = 2. 8 Hz, 53.0 Hz), 6.88 (IH, s), 6.95 (IH, d, J = 7.6 Hz), 7. 07-7. 17 (3H, 
20 m), 7.31-7.39 (3H, in) ;. IR (KBr) 3241, 1740, 1514, 1236, 1223, 1196, 1144, 
1127, 851 cm"^; Anal. Calcd for C18H14F5NO3: C, 55.82; H, 3.64; N, 3.62. Found: 
C, 55.96; H, 3,77; N, 3.38. 

5) (IRS, 2 SR) -2-T^ (4-7>'^;rD73.c:^/l') -3- [3- (1, 

25 (4RS, 5 SR) -5- (4-7/^;ra7ix::^/V) -4- [3- (1, 1, 2, 2- 

•r h7 7/l^;^t3m h^ri/) ^>^v?/^] -1, 3-:t^-f-y]}i:^y-2-:ty4. 06 9 

g (10. si^y^/w) iTk^jb-^ h y 1. esg (42. o^y^/p) 
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I|R*2. 96 Ig 11X^7 8% 
rap 87-88°C; ^H-NMR (CDClj, 200MHz) 8 2.38 (IH, dd, J = 10.4 Hz, 13.8 Hz), 
5 2.81 (IH, dd, J = 3.0 Hz, 14.0 Hz), 3.27 (IH, .ddd, J = 3.4 Hz, 4.9 Hz, 10.4 
Hz), 4.65 (IH, d, J = 5.2 Hz), 5.89 (IH, tt, J =2.8 Hz, 53. 1 Hz), 7.00-7. 13 
(5H, ra), 7,30-7.40 (3H, ra) ; IR (KBr) 3368, 3250-2720, 1508, 1211, 1199, 1127, 
1101, 1044 cm"^: Anal. Calcd for CijHigFgNOg: C, 56.51; H, 4.46; N, 3.88. Found: 
C, 56.43; H, 4.50; N, 3.58. 
10 6) N- [ (IRS, 2SR) -2- (4-:7/W;^P T'ai^/V) -2-1: Kd'^v'-I- 
[3- (1, 1, . 2, .2-X h=3rv'), ^^'v^/l'] ^^/W] -6, 7- 

(IRS, 2 SR) .-2-T^y-l- (4-7/1^:^-070^::^/^) -3- [3- (1, 1, 
2, 2-7" ^7 7/^:^^t3al hdf^i/') 7ji::i/U]7'D^^°>-l-;t— /UO. 1 7 3 g (.0 . 
16 4 7 9 ^y^/^)x 6, 7-i^}:i ]^^x^-5H-^yy Lai iy^ tt^-:fTy-l-:^/\^ 

;}?;^i^9 0mg (0. 48 5y*/^).^ i-t Ko=¥v^^:/>^hyT/-/^7Kfn'^ 

7 3mg (0. 4 8 5:y^/W) h V-^^l Om m^X^MW^^J^Hi^b 1-=^ 

3 - ( 3 -i^/ 'f-JUT ^ / 7".n tVV) ^ K • 9 2 m g ( 0 . 

48^y^/t') Sr^lPx.. mm.V-mMWLfCo EULM^mm^^M^^^iU 

20 ^mi- hv^ j>>7i^mmx^mw. i^Tkmrn-^ ^^^^^ xmk. %y y ^ v/i^^m i^tc 

e^jfefa ilXAO. 2 16g W8 5% 

mp 176-177'C; ^H-NMR (CDCI3, 200MHz) 6 1.93-2.05 (2H, ra), 2.15-2.24 (2H, 
25 m), 2.67 (2H, t, J = 5.8 Hz), 2.78 (IH, dd, J = 10. 8 Hz, 14. 4 Hz), 3.00 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.61 (IH, d, J = 3.6 Hz), 4.60-4.73 (IH, m), 5.03 
(IH, t, J = 3.8 Hz), 5.73 (IH, d, J = 8. 2 Hz), 5.88 (IH. tt, J = 2, 5 Hz, 
53.1 Hz), 5.92 (IH, td, J = 5, 4 Hz, 12.2 Hz), 6.20 (IH, d, J = 11.8 Hz), 
6.94-7.17 (8H, ra), 7.30 (IH, t, J =7.8 Hz), 7.43 (2H, dd, J = 5. 6 Hz, 8.4 
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Hz); IR (KBr) 3270, 1640, 1510, 1227, 1198, 1127 cm-'; Anal. Calcd for CjgHzeFgNOa: 
C, 65.53; H, 4.93; N, 2.64. Found: C, 65.39; H, 4.84; N, 2.63. 
MMM 12 3 

N- [ (IRS, 2SR) -2- (4-7yW;tP73^;^/V) -2-fc [3- 
5 (1. 1, 2, 2-T b7:7/v:tnJ^b'3ri/) -5, F 

1) 5, e-i^^Y^i-y^^y-i-:^^^^^^^:!^'^^^ 

8-1: Kndri/-5, 6,- 7, 8-7" hy ^ Vr^i-y^^ 
(Tetrahedron, 53, 1 5 96 9-1 5 9 8 2 (1 9 9 0) #R^) 5. 
10 0 2 9 g (3 2. 6 3 ^y^/W) ^ 1 0%Mi\:>7kMO/ i^ / —/^^M'^^S Om \ 

m^m^ iKfiO. 2 3 9 g 11X^17% 
15 'H-NMR (CDCI3, 200MHz) 6 2. 23-2. 34 (2H, m) , 2. 81 (2H, t, J = 8. 2 Hz) , 3. 89 
(3H, s), 6.22 (IH, td, J = 4.8 Hz, 9.7 Hz), 7.14 (IH, t, J = 7.5 Hz), 7.25 
(IH, d, J = 7.4 Hz), 7.33 (IH, td, J = 1.6 Hz, .10.2 Hz), 7.69 (IH, dd,. J 
= 1.5 Hz, 7.7 Hz); IR (neat) 1721, 1264, 1142, 781 cm"^. 

20 ^, Q-i;^\iYui-y^V^^-l--^jV-^yB.^^^^O. 276g (1. 466^ 
y ^/W) ^ y 3 0 m 1 ^^^tC 1 NTK^^b-f h y I^-^^tK^^KB. S Om.l (8.. 

25 #fCo 

efe^ii JR*0. 15 8g W6 2% 

mp 119-120°C; 'H-NMR (CDCI3, 200MHz) 6 2.25-2.36 (2H, m), 2.83 (2H, t, J 
= 8.2 Hz), 6.27 (IH, td, J = 4.8 Hz, 9.7 Hz), 7.19 (IH, t, J = 7.6 Hz), 7.32 
(IH, d, J = 7.4 Hz), 7.49 (IH, td, J = 1. 6 Hz, 10.0 Hz), 7. 87 (IH, dd, J 
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= 1.3 Hz, 7, 9 Hz), 11.60 (IH, br s) ; 

3) N-[ (1RS, 2 SR) -2- (4-7/^::a-P7a^c^/l/) -2-t KPdf-v'-l- 
[3- (1, 1, 2, 2-7' h7:7/U:tD^ -5, 6- 

t K n ■:^ 7 iJ' W 1 -;^7 /VtJ? f- 5 K 

5 (IRS, 2 SR) -2-T^y-l- (4-7/k;^-P7ai::i;W) -3- [3- (1, 1, 

2, 2-y- \'yy)Visrxi:3^\-^-y) 7 ^ c^/v] ^ o /-^ 1 ^t- 0 . 2 0 3 g (0. 
5 6 2 5);^/V), 5, e-v't Kp-:^^^ l^:/-l-;!{7/VxJ?^^^9 8mg (0. 5 

e^y^/i^) s i-t Kp^^v^^^y h y ry^— /W7Kfo#i8 6mg (o. se^y 
10 ^ y tvu) ttjvif^^J'A % K • it^ito . iig (0. 56^y ^Jnxi. 

15 e^^B% ilXftO. 24 2 g JIX^8 3% 

mp les-ieex:; 'h-nmr (CDCI3, 2oomhz) 5 2. 18-2.28 (2H, m), 2.70-2.35 (3H, 

ni), 3.01 (IH, dd, J = 4. 5 Hz, 14. 3 Hz), 3.57 (IH, d,. J = 3. 6 Hz), 4.59-4. 73 
(IH, m), 5.04 (IH, t, J = 3.8 Hz), 5.67 (IH, d, J = 8. 2 Hz), 5.89 (IH, tt, 
J = 2,8 Hz, 53.1 Hz), 6.00 (IH, td, J = 9, 3 Hz, .9,4 Hz), 6.34 (IH, d, J = 
20 10,0 Hz), 6,85 (IH, d, J = 6,6 Hz), 6.99-7,14 (7H, m), 7,31 (IH, t, J = 7. 6 
Hz), 7.43 (2H, dd, J = 5.4 Hz, 8.8 Hz); IR (KBr) 3266, 1640, 1514, 1209, 
1123 cm"^; Anal. Calcd for CagHg^FgNOj: C, 64.99; H, 4.67; N, 2.71, Found: C, 
65.05; H, 4.66; N, 2. 75. • . 
MMM 12 4 

t 

25 N-[(1RS, 2 SR) -2- (4-:7yk;^u :7:xc:^/^) -2-t KP=¥i/-l- [3- 
(1, 1, 2, 2-ThyyMx2:3^h^^y) ^yi^/U2 -6, 7, 8, 9 

(IRS, 2 SR) -2-T5:y-l- (4-7/V;tP7ct:^/^) -3- [3- (1, 1, 
2, 2-r h 7 7/W;tP^ h=¥V) 7 3^^/1^] :/P''-^:/'-l -^—yuo, 2 5 9 g(0. 
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7 17^!J-^/V), 6, 7, 8, 9-T h7 t Fn-5H— [a] i/^P^T" 

'ry-i-:fy/u:^y^o. i4g (o. 72^y^/i^) ^ i-t Kndr-i/'^yy mi 

7y-)Vimi^0. llg (0. 7 2^y^>'l^) 0 ml >t«T'it 

5 0. 14g(0. 72^ y^/l^) Sr;!jPx.s ^M-^'-i!fe^#Lfc„ 

^) ^ jv-k'mx.fzM,. ^E^^te^^ufco #btL/tMi^^v>'f y^'Dtvuai- 
66^^ l|Xl:0. 3 3 9 g J|X^8 9% 

10 mp 194-195°C; 'H-NMR (CDCI3, 200MHz) 5 1.41-1.63 (4H, m), 1.71-1.80 (2H, 
m), 2.57-2.63 (2H, m), 2.72 (IH, dd, J = 10.9 Hz, - 14.5 Hz), 2.73-2.79 (2H, 
m), 3.03 (IH, dd, J = 3, 8 Hz, 14.4 Hz), 3.52 (IH, d, J = 3. 8 Hz), 4.63-4. 76 
(IH, m), 5.02 (IH, t, J = 3.8 Hz), 5.60 (IH, d, J = 8. 8 Hz), 5. 89 (IH, tt, 
J = 2. 8 Hz, 53. 1 Hz) , 6. 68 (IH, dd, J = 1. 5 Hz, 7. 4 Hz) , 6. 93-7. 14 (6H, m) , 

15 7. 26-7. 35 (2H, m) , 7. 43 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3270, 2926, 
1638, 1530, 1514, 1227, 1211, 1125 cm"'; Anal. Calcd for CggHzsFeNOj: C, 65.28; 
H, 5.29; N, 2.63. Found: C, 65.23; H, 5.58; N, 2.64. . ■ 

ft 

%Wi 12 5 

4-:7/^;^n-N- [ (IRS, 2SR) -2- {A-V jVis-xiy -2-'c'^xi^ 

20 [3- (1, 1, 2, 2-x>7 7y^:^P^ hdrV) :x.^)V\ -Ty 

(IRS, 2 SR) -2-T^y-l- (4->'/W;^P7j;^/k) -3- [3- (1, 1, 
2, 2-7" h^^yw^tn^i hdri/) 7 3i-/V]:/D/"?J/-l-;d-— /UO. 16 5g(0. 
4 5 7^y-=e/V) ^ 4-:7yk;tP-l-f 7 hJ^^S 7mg (0. 4 6 5:U^/W) , 
25 l-t KP^-^^i^/ MJry^-yWTKfOtlV Omg (0. 46^!)^/^) ^T-fe h 
= h y /H 0 m 1 4>T*it# 1 3 - ( 3 -J;^ ^)VT ^JZfxi kVl^) 

10)VifsVy{ % K • 87nig (0. 46^y ^/W) -^Mtl. ^?fiT*- b 

* 
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&fe^H% HX*0. 198g I|X¥8 1% 

mp 186-187*'C; ^H-NMR (CDClj-DMSO-dg, 200MHz) 6 2.89 (IH, dd, J = 10.1 Hz, 
14.1 Hz), 3.00 (IH, dd, J = 4.8 Hz, 14.4 Hz), 4.69-4.84 (IH, m), 5.00-5.06 
5 (2H, m), 5.93 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.98-7.57 (13H, m), 7.75 (IH, 
d, J =8.0 Hz), 8.06 (IH, d, J = 7.4Hz); IR (KBr) 3272, 1640, 1624, 1601, 
1535, 1512, 1229, 1198, 1127, 835, 760 cm''; Anal. Calcd for CjaHjiFgNOs: C, 
63.04; H, 3.97; N, 2. 63. Found: C, 63.05; H, 4.17; N, 2.49. 
MMM 12 6 

10 N- [ (IRS, 2SR) -2- (4-7/W;tn7 3.=./^) -2-t [3- 
(1, 1, 2. 2-y'Vyy^^:^r2^V^^y) ^Vv^/I^] -5, 6, 7, 8 

1) 7, 8, 9, 1 0-r h7 t Kp^V')^ [a],>^^n;^-;{'7^>'-5 (6H)- 

15 6-7aL^/^^^i^:/^2 6. 16g (18 6. l^y^/l^) ^ N, N-i^T^f^/V 
Tjs/V^T 5 K 0 . 1ml (Dv- h,^ t K p 7 7 V 1 3 0 m 1 MW^^UXMi\:,:t^'f 
U/H7. 8ml (2 0 4 ^ y^/l/) ^jjSTLfd^^ 0.-.5^FBlji#tfc„ 

mtT7^^=^t^J>>S 6. 3g (2 7 2 5;y*/W) ©J^'fliT* ^I^:/ 2 5 Om 1 » 
25 1) . i6<3^^#fCo , 

^M^^i^ Jlxftie. 9ig i|x^7i% 

^H-NMR (CDCI3, 200MHz) 6 1.47-1.59 (2H, ra). 1.75-1.91 (4H, m), 2.93 (2H, 
t, J = 6.8 Hz), 3.05 (2H, t, J = 6,6 Hz), 7.16-7.44 (3H, m), 7.65 (IH, dd, 
J = 1. 5 Hz, 7. 7 Hz) ; IR (neat) 2930, 1667, 1445, 1260, 752 cm"^ 

199 



wo 02/059077 PCT/JP02/00532 

2) 5, 6, 7, 8, 9, 1 0-^=^f-t Ko^yy [a] ViJ' u;a-^5'T>'-5- 
7, 8, 9, 1 0-x i>7t: Fn^:/y^ [a] V^p;ti5'7"V-5 {GH) -:^^ 

16. 91g (97. 0 5 ^y ^71^) ^ y -/W 10 0ml ^l^lc^ y^lfvfs 
5 P y ^7 A 3 . 6 7 g (9 7. 1 5: y^/V') ^{i^i.'f^M^t.'^. Mm. 

■fife^^ JIJ1416. 5 7g 11X^9 7% 

mp 79-80'C; ^H-NMR (CDCI3, 200MHz) . 6 0. 87-1.06 (IH, m), 1. 30-1. 66, (5H, m), 
10 1.85 (IH, d, J = 2,8 Hz), 1.88-2.00 (IH, m), 2.05-2.22 (IH, m), 2.69-2.86 
(2H, m), 5.12-5.21 (IH, m), 7.08-7.30 (3H, ra), 7.54 (IH, dd, J = 1. 4Hz, 7. 4 
Hz); IR (KBr) 3293, 2917, 1451, 1028, 760 cm'^; Anal. Calcd for CigHigO-O. IHgO: 
C, 80.95; H, 9. 17.. Found: C, 80.93; H, 9. 14. 

3) 4- (t: Ko=¥^^^^/l-) -5, 6, 7, 8, 9 , 1 O-^^f-t Ko-<>^>/ 

5, 6, 7, 8, 9, 1 G-^^f-t Fp^:^/ [a] v':^ p;^^7^^^-5-;^-— 
. Ml 6. 34 g (92. 7 0^ y^/^) tN. N, N' , N' -rK7^^7k^5=- 
W^/i^T ^:/30. 8g (2 0.4^y ^/l^) (O^^^yZ 0 0ml 7K?nT 
6Mn-:ff-/UV'^^J>>(D^^-ty^Wl 2 7ml (2 04 ^y^/^) *M 
20 T bfd^, 3 5 t:T*-|lfeit# LfZo ^f^M-^m^- 7 8 °Cfz:^*P Ufc^. #V^fc K 

b^7:7-f- (^#i^://B^^ai^/W=6/l) {CiiU 6, 7, 8, 9, 10, 
25 1 0 a-^=3s^f-fc KP-2H-v'iJ^ P;ri5'i5' [c d] l2:\ ^^^^y y- 2-:ty(D 
m.^^m (15. 8 5 g.) LT#fco 

7k^it]}'^^J^T/l'^^^J>>2. 97g (78. 4 ^ y ^/^) ©-r byt: Kp7 
7 1 5 0 m 1 P^^tC, tK^^T, ±T#fc?^#:OT h 7 t Kn :7 7 > 1 0 0 m 1 

^^^^^jST.t^ m.UX 1 B#^it# tyto ^^£;::^tr7K^^ 3 m 1, 1 5 %7K 
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mti- VV^ A7K^^S 3 m K tR 8 m 1 ^m^MT L-C. iiPJOTKU'd^ U ^ 'i' AT 
^^^^ 74g J|X^6 1% 

mp 137-138°C; 'H-NMR (CDCI3, 200MHz) 6 0.66-0. 85 (IH, m), 1.24-1.44 (2H. 
tn), 1.55-1.79 (2H, m), 1.93-2.11 (3H, m), 2.76-2.84 (2H, m), 2.94 (IH, s), 
3.46 (IH, br s), 4.46 (IH, dd, J = 8. 4 Hz, 11.2 Hz), 5.02 (IH, dd, J = 2. 9 
10 Hz, 11.7 Hz), 5,44 (IH, t, J = 8. 1 Hz), 7.06-7.23 (3H, m) ; IR (KBr) 3220, 
2922, 1449, 1053, 1009, 754.cin'M Anal. Calcd for CuHigOj: C, 75.69; H, 8.50. 
Found: C, 75.72; H, 8. 99. . 

4) 4- [ [ [t e r t-^i^/U {X^:^^)^) iyV^^l ^^/W] -5, 6, 

7, 8, 9, 1 O-^^^f-t Kn^>y [a] p;t:i''r^^-5-;^wW 
15 4- {}! Vu^iypi^/u) -5, 6, 7, 8, 9, 1 0-^^lM: Kn^^-^Z [ a ] 
v^^ p;^^ 7^:^-5 1. 5 1 g (5 5. 8 0 5:!)^/^) x .4-N, N-v'^ 
f->T5y t°iJi^:/0. 5g. h y 5 :/ 9 . 3 3ml (6 7. 0$!)^/!^) 

.. <^xb7t:Kn77i^70nil It^^Jc^ MUX fe r t -:/f-yUv?p< ^/U^ p p 
yy9. 25g (6 1. 4 5:!;^/^) ^Mx.. ^(D-k-^-mUWLtCo EftM^T^ 

xmmL {^^i-yymm^f-^^=i 5/1-9/1) . u^m^ntc. ■ 

^^WiW- ilX* 17; 9 0 g w 1 0 0 % 

'H-NMR (CDCI3, 200MHz) 6 0.08 (3H, s), 0.14 (3H, s), 0.91 (9H, s), 1.23-1.57 
25 (2H, m), 1,60-1.77 (2H, in), 1.91-2.06 (2H, ra), 2.86 (2H, t, J = 4.8 Hz), 
3.93 (IH, br d, J = 4. 8 Hz), 4.79 (IH, d, J = 12.4 Hz), 5.04 (IH, d, J = 
12.0 Hz), 5.30-5.40 (IH, ra), 7.07 (IH, dd, J = 2. 0 Hz, 7.2 Hz), 7.16 (IH, 
t, J. = 7. 3 Hz), 7.23 (IH, dd, J = 2. 0 Hz, 7.4 Hz); IR (neat) 3412, 2928, 
2855, 1472, 1462, 1254, 1073, 835, 779 cra"^ 
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5) t e r t -r/^/l/- ( 5 , 6, 7, 8-7" b7 1 Kn^V^ [a] d;^^T- 
4- [ [ [t e r X--f^)^y (v^^f-/W) Vy/W] ir^^y'\ 7^5"/^] -5, 6, 7, 

8, 9, 1 Fp2^:/y [a] v^iJ' p;^^7':/-5-;r— /H 7. 90g 

5 ( 5 5 . 8 4 5; y ^/l^) . b y :3i^/^T 5:>15. 6ml (112^3; -^t/V) , 4 

-N, N-v'^^/i^r v^^o. 68 g (s. 5 8^y*/i^) (dt-^y^y^) 

/H OOml^^StCT-K/^Tx ^iJ'^^v'^^-^^ri't^y K9. 59g (83. 8$y 

55 g (8 3. 8^y^/W) ^iP;t. SM-e 6 bfc„ Kf&^^^7Ki-?^t\ 

. WL^miiLfCo "^hi\^fcmm^^^, N-v?y^7^7}s/^AT5 K 8 0 m Uc: i: U 
1, S-i^T-f\fiy^^ [5. 4. 0] -7-!i7^x-fei^l 6. 7ml Ul2^y 
^/i^) =lrj!]n;ts S Q'CX^-mMWLfCo K«^7Ki-ii#\ g^^J^f^/i^-e^Iillilii 

ilfe^Sft: iRftl O. 9 4 g llX$6 5% 

^H-NMR (CDCI3, 200MHz) 5 0. 10 (6H, s), 0. 95 (9H, s), 1.37-1.49 (2H, m). 1.67 
(2H, br s) , 1. 99-2. 07 (2H, ra) , 2. 74 (2H, t, J = 5, 9 Hz) , 4. 67 (2H, s) , 5. 95 
20 (IH, td, J = 6.7 Hz, 11.5 Hz), 6.32 (IH, d, J = 11.2 Hz), 7,10 (IH, dd, J 
= 1.3 Hz, 7.5 Hz), 7.22 (IH, t, J = 7. 8 Hz), 7.35 (IH, d, J = 7. 6 Hz); IR 
(neat) 2928, 2855, 1472, 1464, 1254, 1111, 1078, 837, 777 cm"' 
6) 5, 6, 7, 8-r h7 t KP^^y' [a] v'iJ' n:ti5'7':/-l-'l'/^7^ iJ'/ 

25 t e r t-:/f-/^ (5, 6, 7, 8-T ^ V^^^^^ la.1 X2:t^f-y- 

h^-y) i:^^'f-)\^i/yyiO. 9 4g (3 6. 1 6 ^ y ■=E-/V) (DTYy 
t Ka:7 7:/1 0 Om 1 OMt h 7:/5^>'^T^^^l>i^7>'l^;^y 

K©7" h7t Kp77^^IS4 3. 4ml (43. A ^ ]) ^ ;V) ^mx.^ ^MX* 1 

t • 
^ ■ 
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1) ^ g6^tl^#fCo 

M^Wi^ HKftS. 4 9 9 g W8i% 

5 'H-NMR (CDCI3, 200MHz) 5 1.40-1.52 (2H, m), 1. 60-1. 74 (3H, m), 2.00-2.11 
(2H, id), 2.76 (2H, t, J = 5. 8 Hz), 4.68 (2H, d, J = 5. 6 Hz), 6.03 (IH, td, 
J = 6. 7 Hz, 11.7 Hz), 6.50 (IH, d, J = 11.6 Hz), 7.14-7.28 (3H, m) ; IR (neat) . 
3324, 2926, 2853, 1449, 1065, 1007, 766 cm"* 

7) 5, 6, 7, hy^ y^^^yy ial ''y^^^i^'ri^-i-tfj^^y^ 

10 5, 6, 7, 8-r Ko^^>^ [a] v'i}' T3;rj}7X>--l-^yMiJ'/— 

5. 4 19g {.2.8.- 7 8 ^V'^M Or± hy 10 0ml MWi^s yklfvy.MTk 
^T3A^7. 20 g (7 2. O^y^/W) t^WMQml^:^2 0ml\Z.mMl'tc 

.. mmi:<^<^< ^tmru mrnr^. maT-o. 'smmwLtc^ EjitM^m 

6^^^ iiX*2. 41 3 g W4 2% 

rap 164-165°C; 'H-NMR (CDCI3, 200MHz) 6 1.46 (2H, br s), 1.72 (2H, br s), 
20 2,03 (2H, br s), 2.81 (2H, t, J = 5.8 Hz), 5.98 (IH, td, J = 7.2 Hz, 11.6 

Hz), 6.85 (IH, d, J = 11.8 Hz), 7.29 (IH, t, J = 7. 8 Hz), 7.45 (IH, dd, J . 

= 1.4 Hz, 7.8 H!z), 7.94 (IH, dd, J = 1.4 Hz, 7.8 Hz); IR (KBr) 3080-2520, 

1690, 1451, 1408, 1275, 924, 770 cm"^ Anal. Calcd for CijHiA: C, 77.20; H, 

6.98. Found: C, 77.38; H, 7.06. 
25 8) N- [ (IRS, 2SR) -2- i4-y/l-:i-xnya^z^;U) -2-t Kd^V-l- 

[3- (1, 1, 2, 2-'rhyyj]^:^u:x.Y^iy) ^;yv^;v] ^^vfu] -5, 6, 

7, 8-7" h7t Fn^>'y^ [a] v-^ p;ti^Ti/-l-;^7/^4?=¥f-^ K 

(IRS, 2SR) U-y^l-^^y^^^^) -3- 13- il, 1, 

2, 2-7" hyy/\^^^^h^iy) ya^:=^/l-iyT::i^<y-l-:=^—'>^0. 2 74 g(0. 
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7 5 8 ^j;^/^)s 5, 6, 7, 8-7" by t Ko^^^y' [a] v'iJ' P;^^r 

i-:ijju:^:^mo. i5g (0. 76^y^/v), i-n y^n^iy^yy hvry— 

/l-7K?0t»O. 12g (0. 7 6 5^]}^/U) ^T±h=^hVJ\^10ml^-^MWLfj: 
/iiS b 1 3 - ( 3 ^/VT $ y kVu) ;;(7/^/^^^v?-f ^ K • 0 . 1 

5 5g (0. 7 6 5:!;^/^) ^mk.. ^ux^-'ikmwLtco Rji^>>m^mm^'f-Mc^ 

/i-^iiti^c^. ^^^^icM* t/co #e>tLfc^.©#i^v^-f y7°p tV^:I^-7^/^- 
e&5^* IIXSO . 3 6 5 g i|X^ 8 6 % 

10 mp 189-190°C; 'H-NMR (CDCI3, 200MHz) 8 1.34-1.49 (2H, m), 1.53-1.73 (2H, 
m), 1.95-2.06 (2H, m), 2.70 (2H, t, J = 5.9 Hz), 2.77 (IH, dd, J= 10. 4 Hz, 
.14.4 Hz), 2.97 (IH, dd, J = 4. 2 Hz, 14.4 Hz), 3.91 (IH, br s), 4.58-4.71 
(IH, m), 5.04 (IH, t, J = 3.7 Hz), 5.80 (IH, td, J = 6. 8 Hz, 11,8 Hz), 5.88 
•.(IH, tt, J = 2.9 Hz, 53.0 Hz), 6.01 (IH, d, J =5 7. 8. Hz), 6.10 (IH, d, J = 

15 11.8 Hz), 7.00-7.13 (5H, m), 7.17-7.32 (4H, in), 7.41 (2H, dd, J = 5. 5 Hz, 
8.5 Hz); IR (KBr) 3272, 2928, 1640, 1535, 1514, 1225, 1198, 1128, 777 cm'M 
Anal. Calcd for C30H28F5NO3: C, 66.05; H, 5.17; N, 2.57. Found: C, 65.96; H, 
5,13; N, 2.55. 
MMM 12 7 

20 N- [ (IRS, 2SR) -2- (4-:7/^;^P 7cn^/P) -2-1: Kp ^v-- 1 - [3- 
(1, 1, 2, 2-7-Yvy^i^:^T^^h'^i^) -s^^v^/v] ^^/v] -8-7« 6 , 

1) 6-y^/W-5-;^^y-6, 7, 8, 9-x hyt Kp-5H-^>'/ [a] 

25 6, 7, 8, 9-T hy t Kn-5H-^^/ [a] v^i^p-^7"7'^^-5-;^>'2 4. 
99 g (15 6. 0^]}^/U) i;^^v^^^/W4 2. 2g (4 6 8 % V (DT 

^ i^mmm 12. sg (3i2^y ^;v) •^tt^^tz.-^, 1 Bt^f^it^ft b/c„ 
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y !j7i^(^^S!i^N'7:7^ ^'^^tie. 8 6 g (17 2 5; y^/i^) SriB;t^^<^**0. 

5 tfco m,-^m\^ a i^'fb^ 5^/^ 3 3 . 2 g ( 2 3 4 ^ y ^ 0 ''c-e;?jp 

/1-6/1) . g6^«^^#fc„ 
^^^^^14: IIXl: 3 5 . 1 3 g IR^ 9 7 % 

'H-NMR (CDCI3, 200MHz) 8 1.49 (3H, s), .1.69-2.08' (3H, ra), .2.25-2.38 (IH, 
m), 2.70-3.00 (2H, .m), 3.62 (3H, s), 7.13 (IH, d,. J = 7.4 Hz), 7.23-7.46 
16 (3H, ra); IR (neat) 2949, 1740, 1686, 1451, 1262, 1236, 1215, 963 cm"^ 

. 2) 6-7<^>'^-6, 7, 8, 9-T t Kci-5H-^:^y' [a] iy^n^-^V- 

6-^^7W5-:t=¥y-6, 7, 8, 9-x h 7 t Kn-5 H-^:xy [ a ] i^-^J^ n 

^7°x:/-6-:;^7;^xK>'^^^7^3 5. 13g (15 1. 2 5:y^/^) tMUB5 0 

20 m 1 (OmB 1 0 0 m 1 BB^ 110 X:X-mMW bfCo Sf£?.?Slf Iftili Ufc^7Kl31l& 

Sfe^S^ J|X*2 5. 3 6 g lDl^9 6% 
26 ^H-NMR (CDCI3, 200MHz) 8 L 22 (3H, d, J = 6. 6 Hz), 1.51-2.15 (4H, m), 2.85-3, 10 
(3H, ra), 7.19-7.42 (3H, m), 7.67 (IH, dd, J = 1. 7 Hz, 7.5 Hz); IR (neat) 
2932, 1686, 1597, 1448, 1223, 737 cm"^ 

3) 6-7«f-/W6, 7, 8, 9-x hyt KP-5H-<;/y [a] v'i^o^:/-^ 

y- 5 /^ 
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6-^^/W6, 7, 8, 9-T h7t: FP-5H-^:/y [a] iXiJ' P^y-f^- 
5-;^-y24. 9 3g (1 4 3. 1 ^ y ^/V) <D;<i$'7— ;H 5 Om l^^^tC, ^ 

J|X*2 5. 6 0 g WlOO% 
*H-NMR (CDCI3, 200MHz) 6 0.85 (L5H, d, J =7.0 Hz), 0.90 (1. 5H, d, J = 6. 8 

10 Hz), 1.52-2.18 (6H, m), 2.59-2.73 (IH, ra), 2.92-3.10 (IH, m), 4.61 (0. 5H, 
dd, J =2. 2 Hz, 6.8 Hz), 4.89 (0. 5H, s), 7.05-7.23 (3H, m), 7.28-7.35 (IH, 
m) ; IR (neat) 3382, 2924, 1454, 1034, 747 cra"^ 
4) 4- [ [ [t e r t-zf'f-jV (i>^ ^/U) I/)} ;V] ;^dr$/] ^'f-;V] 
jV-6, 7, 8, 9-r h7t: Ko-SH-^^^y [a] i/iJ^a^T^x^^-S-;^— 

15 e-T^^/we, 7, 8, 9-r t: Kd-SH-^^-y [a] v^^^^:7'•rV- 
5-;^— /V2 5. 17g (14 2. 8^ y ^/W iN, N, N' , N' -"rVy/f 
;VaL^Vl^-Jr%'yA7. 4g (3 145:y^7V) (D^'¥f-:/2 5 Om 
7Ky*^TT'l. SMn-T'f^yl^j; 9 6m 1 (3 14^y*/W) 

tfc^, 3 5 'CT— Hfem^f bfco ^jiS^-^i^^- 7 8 "ClClf^SP t;^c^. #V^ 

20 Ky-Y T>f X 3 0 g ^J!ifl;t. W^X^fnii^ £)^M*T'mi.Lfcio a^^^^^^7K^:r%IR 

>5'n-^h^7>''f — (^'3f^f-i^/l^^3i^/u= 6 / 1) L. 9 f-zw 7,8, 
9, 9 a-T" hyfc KPVi^^p^^'iJ' [c d] 121 ^y:/yyy-2 (6H) 

25 i^<^a±fife% (9. 0 6g) SrMfelSI*:i:LT#fco 

TK^'fby^^^J^iNT'/l^^^lJ^i^l. 70g (4 4. 8 ^ y^Zl^) Ox h7 t Kp7 
7^/10 Omimmm^. 7K^^T^ ±-e#fc^^^(7?x h 7 t KP:77y8 Oml^ 
^^^.^iTU ^m-ei^rHm^ftfCo ^D&l^^lrTK^^Lfc^. 7KI. 5 ml, 15% 
7K^>fb:^ b y 1^7 AtK^^iS 1 . 5 m K 7k 4 m 1 ^^lilJ^MT LT. '^M(D7KM\t y ^ 
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-1/2) tCiiU 4- (t KP^i/^f-zW -6-^f-;V-6, 7, 8, 9-Tb7 
5 t: Kn-5H-<>'>^ [a] v'^ /KZ)|a^^tl (8. 7.6 2 g) 

±t:1#fc|g^$:. 4 -N, N-v^p< ^^VT 5: y t° y v'^^ 0 . 2 g . h P a:f-/i/T ^ 
7. 4 9ml (5 3. 7 ^ y^>'W) (^r h 7 t Kp 77^^ 1 0 Om 1 ^^KtJlx 
T't e r t-yf-Zl'V^^^/^iJ' P Pv'7^/7. 4 2 g (49. 2 5: U ^/V) ^iftP^x 

V ^ ^J\^U y J>.^ n-^ Y '!f y y >{ -\z.X^% L (^^f - ^/i^^^^/^= 15/1 

.-6/1) > i6<jtJ^#:fco 

lifej^^ 1US:14. 4 3 g l|X*3 2% 
15 ^H-NMR (CDCI3, 200MHz) 5 0. 08-0.13 (6H, m), 0.91-1.16 (12H, m), 1.39-2.11 
(5H, m), 2.54-2.70 (2H, m), 3.18-3.33 (IH, m). 4.57-5.11 (3H, m), 7.04^7.14 
• - .(3H, m); IR (neat) 3416, 2955,. 2928, 2857, 1472, 1462, 1256, 1070, 837, 775 
cnf' 

5) t e r t-y^/U (8-yf"y^-6, 7-v^t Kp-BH-O-V^ [a] ViJ'P-^ 
4- C [ [t e r t-T/^/V- (v^P«f-/^) V^^V] ^5"/^] -6-7«^;W 

6, 7, 8, 9-x by t Kp-5H-^:/>^ [a] i^jJ' p^y7":/-5-;^->'H.4. 

. 43g (45. 0 2^!;^yW) . b ]j ^^^/WT 5: 7 . 53ml (54. 05;^^ 

/V) , 4-N, N-v>^^/i^r t?:/o. 55 g (4. 5o^y^/^) <DT-fe 

25 b^hy;V5 Om l:^^^(^7j<?&Tx P«^?^^^^^-/l^i^»='y K5. 67g (49. 

5 5 y ^)V) (or^ h - h y /n 0 m 1 ^^S^Tky^T^ST Ltco ;i tii-i^^b y f - ^ 

A 2. 86g (6 7. 5^y^/W) ^;!)P^> ^t£-^-6B#m#tfc„ SiS^^TKI- 

#btLfcMi^*N. N-v^y^/UTjNyuAr^ KSOmU:: 
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^lO^'U 1, tfi/^ D [5. 4. 0] -7-^7>'T*fe>'l 3. 5inl (9 

5 i//|^^3i^/V= 5 0 / 1 ) , g^%^#fCo 
^^l^fis 11X1:5. 60 8 g IlX$4 1% 

'H-NMR (CDCI3, 200MHz) 6 0. 10 (6H, s), 0.94 (9H, s), 1.92-2.17 (4H, ra), 2.00 
(3H, s), 2.60 (2H, t, J = 6. 4 Hz), 4.70 (2H, s), 6.32 (IH, s), 7.04-7.15 
(2H, m), 7,32 (IH, d, J = 7. 8 Hz); IR (neat) 2928, 2857, 1254, 1109, 1078, 
10 835, 775 cm'^ 

6) 8-p<^yV-6, 7-v?t Kn-5H-^^^y [a] v'i^p^T'x^^-l-^/M 

t e r t-T'^/V- (8-p{^/P-6, 7-v^t: Kn-5H-^i/>^ [a] i^i^ d^T't' 
• y-l-^JU/. Y^U) v^>^/Wv'7:X5. 594g (18. 49:^ ]}.^JV) <Dy- h 

K<^X h7 t KP7 7^^:^?g2 2. 2ml (2 2. 2 ^ ]) ^^JU) ^Mx.^ 1 

/i/;^7 7A^D-^ h^7:7^— icT^Mt (^=3ri^^/g^^:3i^/i/= 6/1) , 
20 . #jSr#7to 

ilX*3. OOOg IiX^8 6% 
'H-NMR (CDCI3, 200MHz) 6 1.59 (IH, t, J = 6.0 Hz), 1,99-2.19 (4H, m), 2.01 
. (3H, d, J = 1.6 Hz), 2.62 (2H, t, J = 6. 4 Hz), 4.69 (2H, d, J = 5. 8 Hz), 
6.47 (IH, d, J= 1.6 Hz), 7.11-7,24 (3H, m) ; IR (neat) 3333, 2928, 1454, 
25 1019, 791 cm"^ 

7) 8-^9^yU-6, KP-SH-^^'i/ [a] ix^n^^T'^-l-^/V'^^ 

— ;^2. 9 3 9 g (15. 6 l^V'e^U) (D7± hy 5 Omimmc, TklfvT. M 
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:^^x2j>,m3. 90g (3 9. 0^V^/\^) i: W 3 m 1 ^tK 1 0 m 1 {c^fj? L 

HXfil. 0 8 6 g HX^3 4% 
mp 139-140'C; ^H-NMR (CDCI3, 200MHz) 6 1.96-2.21 (4H, m), 2.05 (3H, d, J 
= 1.4 Hz), 2.63 (2H, t, J = 6. 6 Hz), 6.90 (IH, d, J = 1. 2 Hz), 7.191 (IH, 
10 t, J = 7.7 Hz), 7.38 (IH, d, J = 7.8 Hz), 7.90 (IH, dd, J = 1.3 Hz, 7.9 Hz) ; 
• IR (KBr) 3055-2530, 1682, 1449, 1310, 1298, 1277, 1262 cm"^; Anal. Calcd for 
CuHiA: C, 77.20; H, 6.98. Found: C, 77.25; H,. 7.00. 
8) N-[(1RS, 2 SR) -2- (4-7yI/:to7:t-/k) -2-t: 
[3- (1, 1, 2, .2-x h7 7>'>;^P3^ b^i^) ^yi^;u2 ziu=f-/V\ -8-;^^;V 
15 -6, T-v't Ko-5H-^>^y [a] v^^P^7°7';/-l-;^;/^7}^>f-5; K 

(IRS, 2 SR) -2-T$ /-I- (4-7yV;tD73^^/V) -3- [3- (1, 1, 
2, 2-y^Yyyj]^:^x2^V^\y)y^=^jv']-:fn/<>-l-:^—;VQ. 27 2 g(0; 

7 5 3 ^y^/V')^ 8-p«^/^-6, Kn-5H-^yy [a] v^tJ' 

:y-l-:fi;v-^:y^Q. I5g (0. 7 5 ^ U ^/i^) , l-t Kn^ix^^y hi; T 

20 /^tK^^^O. 12g(0. 7 b ^))^JV) ^r±V^Y]i 71^1 Oml^-VW^ 

i4g (0. 7 5^y*/^) ^Mk.. mmx—mMW\^tio micM^mm^'f-ML 

efe^^B^ liXftO. 3 6 5 g 1|X^8 9% 

mp 149-150^:; ^H-NMR (CDCI3, 200MHz) 6 1.86 (3H, s), 1.96-2.14 (4H, m), 2.58 
(2H, t, J = 6. 1 Hz), 2,78 (IH, dd, J = 10. 1 Hz, 14.5 Hz), 2.97 (IH, dd, J 
= 4. 6 Hz, 14.4 Hz), 3.93 (IH, br s), 4. 57-4.70 (IH, m), 5.03 (IH, s), 5.87 
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(IH, tt, J = 3.0 Hz, 52.9 Hz), 5.89 (IH, s), 6. 14 (IH, s), 6,99-7.33 (9H, 
ra), 7.42 (2H, dd, J = 5. 4 Hz, 8, 4 Hz); IR (KBr) 3266, 2938, 1638, 1512, 1198, 
1128 cm"^ Anal. Calcd for CsoHagPsNOj: C, 66.05; H, 5,17; N, 2.57. Found: C, 
66.02; H, 5.28; N, 2.57. 
5 MM^l 12 8 

N- C (1 RS, 2 S R) -2- (4-7/l^;^P7i^/k) -2-t Kp=^v'-1- [3- 
(1, 1, 2, 2-r h7:7/k;^pa: hdrv-) -^^-v^yL] Ji^/U] -3, K 

P-2H-1, 5-^>'/v^;^^-fet°v-6-;{7/i^;}?^f-^. K 

(IRS, 2 SR) -2-T^/-l- (4-7/P^d:73i-/U) -3- [3- (1, 1, 
10 2, 2-7^ h=3rv/) /^O. 22 1g(0. 

6 1 2 $ y^/U) . 3, KP-2H-1, 5-^>'yp':t^±\fy-6-:Jl3/V:^ 

y^O. I2g io. .6 1 s 1-^:1 Vu^iy^yy Y})Ty—ju:^W'^ 

9 4mg (0. 6 1 ^ y^/U) t:T±h=^hVJi-lOml^-^MWL^J:'i!>^hl-^ 
^/W3- (3-v>p<^/^r^/:/D tVv) :i7/V;j^'v^^ 5 K-i^i^:^0. 1 2 g (O.' 

15 6 1 5: y^>'v) ^ijw^, mux-~mmw\.fco ^ji^^m^mm^^M^^^iu mm 
•t)^^<kL.-c. ^mm-^mz.. . . . . - 

efe^^ fRftO. 26 Ig 11X^7 9% 

20 mp 147-148'C; ^H-NMR (CDCI3, 200MHz) 6 2.04-2.17 (2H, m), 2.82 (IH, dd, J 
= 9, 9 Hz, 14. 7 Hz) , 2, 95 (IH, dd, J = 5. 0 Hz, 15. 0 Hz) , 3, 84 (2H, t, J = 
5, 7 Hz) , 4. 05-4. 22 (2H, m) , 4.- 27 (IH, d, J = 4. 2 Hz) , 4. 58-4. 70 (IH, m) , 
5. 09 (IH, t, J = 3. 1 Hz) , 5. 86 (IH, tt, J = 2. 8 Hz, 53. 0 Hz) , 6. 97-7. 13 (7H, 
m), 7,26 (IH, t, J = 7.9 Hz), 7.42 (2H, dd, J = 5.2 Hz, 8.6 Hz), 7,77 (IH, 

25 dd, J = 2. 1 Hz, 7.5 Hz), 7.94 (IH, br d, J = 7, 0 Hz); IR (KBr) 3283, 1636, 
1547, 1512, 1304, 1264, 1229, 1204, 1125, 1044 cm'^; Anal. Cal cd f or CgTHMFgNOi; : 
C, 60.34; H, 4,50; N, 2,61. Found: C, 60.43; H, 4,46; N, 2,82. 
MI^M 12 9 

N- [ (1 R S, 2 SR) -2- (4-77^:^0 7 ji^/L') -2-h Kn^f-iz-i- [3- 
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( 1 , 1 , 2 , 2 -r b 7 y/^^-^ ^ h ^ V') ^^-v^^l^] ^^/l^] :tiJW< ^ ^^B:r. 

(IRS, 2 SR) -2-T5:y-l- (4-7/l-;^-D73z::^y^) -3- [3- (1, 1, 
2, 2-x b=^v^) 73l^/^]7'p^^°^^-l-;^•— >'H. 6 04 g(4. 

5 4 3 9^y^;W) i i^^TK^-:?- b y A 0 . 7 5g (8. 8 8 ^ JJ ■=Er;L') 

t Kn:7 7i/3 Om 1 tfi-eit^tJ^<^/55bi5'nP^i?ac^/UO. 4 7ml (4. 8 8 

10 ^B^bbT. S6^ti^#fcc 

I|X4l. 6 9 6 g I|K^8 8%' 
.. mp 113-114't; 'H-NMR (CDCI3, 200MHz) 5 1.16 (3H, t, J = 6.9..Hz), 2.68 (IH, 
dd, J = 9,8 Hz, 14.6 Hz)., 2.80 (IH, dd, J = 5. 2 Hz, 14. 6 Hz), 3.01 (IH, br 
s), 3.95-4.17 (3H, m), 4. 71. (iH, d, J = 8. 8 Hz), . 4. 93 (IH, s), 5.89 (IH, 
15 tt, J = 2.9 Hz, 53.1 Hz), 6.95-7.14 (5H, ra), 7.27 (IH, t, J = 7. 9 Hz), 7.38 
(2H, dd, J = 5.3 Hz, 8.7 Hz); IR .(KBr) 3333, 1686, 1541, 1231, . 1206, 1132 
cm'M Anal. Calcd for e2oH2oF5N04: C, 55.43; H, 4.65; N,- 3.23.- Found: C, 55.65; 
H, 4.41; N, 3. 15. . 
MMM 13 0 

20 N-[(1RS, 2 SR) -2- (4-7/^;a-D7^^/^) -2-t KP^^rv--!- [3- 
(1, I, 2, 2-T h^^/UjtPJ^ bdr^:^) ^l^-Jjl^l ct^/i^] :ti/W^^ymt 
e r t-T'^/t' 

(IRS, 2 SR) -2-T5 /-I- (4-7/I^;^-n7ai::^/W -3- [3- (1, 1, 
2, Z-Thyy/^^^^V^-y) y :x.=.jV]'fu^-^l/-l-:;^—JV2. O 8 5 g (5. 
25 7 7 1 5!) ^/l^) ^H^^^v^- t e r t-:/5^/H . 51g (6.925:]) ^JV) t: 

efei^^B 1131*2. 5 5 5 g W9 6% 

mp U5-lA6°Cl 'H-NMR (CDCI3, 200MHz) 5 1.35 (9H, s), 2.63-2.85 (2H, ra), 3.25 
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(IH, br s), 4.00-4.12 (IH, m), 4.56 (IH, br d, J = 8.8 Hz), 4.92 (IH, br 
s), 5.89 (IH, tt, J = 2. 8 Hz, 53.1 Hz), 6.97-7.11 (5H, m), 7.27 (IH, t, J 
= 7.8 Hz). 7.38 (2H, dd, J = 5.4 Hz, 8.4 Hz); IR (KBr) 3357, 1682, 1532, 
1211, 1123 cm"^ Anal. Calcd for C22H2^F6N04: C, 57.27; H, 5.24; N, 3.04. Found: 
6 C, 57.29; H, 5.20; N, 2.96. 
MMi^l 13 1 

4-7/U;^P-N- [ (IRS, 2SR) -2- (4-y/U:tny:x.=^M -2-fc Kn^f^ 
- [4- (1, 1, 2, 2-x h7 77l^:^D3: hdri/) ^^-v^/U] ai^yl^] i-y 

10 1) 3- (4-:7/V':tT3:7^:^/u) -3-;^^y-2- [4- (1, l, 2, 2-xb7 

4- (1, 1, 2, 2-T Vyy/l^^v^zuh^-y) b/Ua^:/6. 73 g (3 2. 3. 
^ y^/l^) ^ N-:^^a^;^jJ' i/W ^ K5. 7 5g (3 2. 3 ^ y ^>'H x 2, 2' 

2-r Vyy)\^iir^:^ V^-y) ^yX^)vy^xi % Y(DWEM!i^^^^Wi.^k bT# 

^A-y)V^Xi^y-J^)V) ^^:x.J-}VQ. 177g (2 9. 3 9^y^/U) (D 
20 1,2 h -^V:^^ ^ 5 0 m 1 6 0 %im\\L'r V ^ •J' A<DMtil^^° 

7:7^^M#jl. I8g (-29. 4^y^7^) SrJP;t. -tO^^O. 5B#M^f 
UfCc r tb(^:±T'#fc: 4-(l, 1, 2, 2-7'h7 37 /U;^ p b ^ v') v>y^y^ 
n 5; K«) 1 , 2 - v^^ h ^ v'^iS' 1 0 m 1 ^§^S^M■e;!)Px:^ ^jST 8 fl^ffiji^ 

25 ^'^-■^IJ'AT-^. ^j!S^^iiJdE®5feLfCo #e)ti;fca®#j*^>y n 
b^"7 7-Y-|C-ClS^b (-^^f-://'@^i&^f-7^=l 5/1-9/1) , ^:35^-y- 

SfelS^H ilXftS. 2 2 8 g J|X^6 7% 

rap 67-68^:; 'H-NMR (CDCI3, 200MHz) 6 1.11 (3H, t, J = 7. 1 Hz), 3.32 (2H, 
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d, J = 7.4 Hz), 4,10 (2H, q. J = 7. 1 Hz), 4.55 (IH, t, J = 7.3 Hz), 5.88 
(IH, tt, J = 2.9 Hz, 53.1 Hz), 7.08-7.26 (6H, in), 7.98 (2H, dd, J = 5. 3 Hz, 
8. 9 Hz); IR (KBr) 1725, 1676, 1599, 1512, 1304, 1281, 1242, 1215, 1202, 1186, 
1155, 1115, 1098, 843 cm"^; Anal. Calcd for C20H17F5O4: C, 57.70; H, 4.12. Found: 

5 C, 57.70; H, 4.22. 

2) (2RS, 3RS) -3- (4-7/^;^-n7ci^^/l^) -3-t [4- 
(1, 1, 2, 2-r- h7y/l^^^^h^iy) ^>'.v'/^] t°^vig:ii^/V' 
mt^5. 15g (3 7. S^y^/^) ^i^:^i^JU^-'r^l^S Oml^X^UW 
V^lt^ bT^^ih^ ^^-f- by!>A2. 86g (75. 6^!) ^^UVM^y 

10 ^(^** 2B#M#tfco^l-a-#j<^^^t)^^ii'e^t (■^^f-/w^'-7"/v-ej5fc^t)> 

;^n7*c:^/l^) -3-;^-^y-2- [4- (1, 1, 2, 2-7' hyy/^:^^=^h^iy) 
^:/v^/W] :fvi \i':tl^m=^^^^7 . 865g (18. 89^y (Di^a^^jUcc 

6/1-3/1) . i6<Ji^^#fCo 
Mfel^^ J|X1:7. 6 8 7 g I|X^9 7% 
20 'H-MIR (CDCI3, 200MHz) 6 0.91 (3H, t, J = 7. 2 Hz), 2.88-3.03 (4H,. ra), 3.88 
(2H, dq, J = 1,7 Hz, 7.1 Hz), 5.02 (IH, t, J = 3. 3 Hz), 5,88 (IH, tt, J = 
2. 9 Hz, 53. 1 Hz) , 7. 05 (2H, t, J = 8. 8 Hz) , 7. 08 (4H, s) . 7, 37 (2H, dd, J 
• =5. 6 Hz, 8. 8 Hz); IR (neat) 3468, 1725, 15G8, 1306, 1277, 1190, 1159, 1123, 
837 cm"* 

25 3) (2RS, 3RS) -3- (4-:7>'U';tP:7cn:::i7V') -3-t Fp^v'-2- [4- 
(1, 1, 2, 2-x h7 7/k;ta^ h^^rv-) -^^-v^/l^] 1::°:^^^ 

(2RS, 3RS) -3- (4-7/^::^n73^-/W) -3-t Fn^v'-2- [4- (1, 
1, 2, 2-x h7 7/W;i-n:3i hdev) ^V-J')V\'fxi\fi^l/U.^^)\^l. 5 5 6 
g (18. 0 6 ^ y^/l') <D7«^/^>'^3,0m 1 -X ^7 t KP77i/3 Om 1^ 
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1 N:^mti- h V ^j^7mm se. imi (36. i^y ^y^) ^jtjp;^^ 

6 l|Xl:6. 2 6 0 g i|X^89% 

rap 128-129'C; 'H-NMR (CDCI3, 200MHz) 5 2.91-3.07 (3H, m), 5.05 (IH, s), 5.88 

(IH, tt, J = 2. 8 Hz, 53. 1 Hz) , 7. 04 (2H, t, J = 8. 6 Hz) , 7. 07 (4H, s) , 7. 35 

(2H, dd, J = 5. 3 Hz, 8. 5 Hz) ; IR (KBr) 3630, 3200-2480, 1698, 1512, 1283, 

1233, 1190, 1128, 1100, 839 cm"'; Anal. Ca led for CigHigPgO^: C, 55,39; H, 3.87. 
10 Found: C, 55.42; H, 3.71. 

4) (4RS, 5SR) -5- (4-7.'V;^P 7 ni^;^) -4- [4- (1, 1, 2, 

(2RS, 3 R S) -3- (4-7y^;^a73:.c=.>'^) -3-t: Fn=^v'-2- [4- (1, 
.1, 2, 2-x b7:7,/I>;^na: b^iX) ^:/v^/V] :/a t:"';r^M5. 0. 7 2 g (1 
15 2. 9 9 ^ y ^/U-) ©X h7 t Kn77^^4 Om l^?^iC h yctf-/UT^^^2. 7 
. 2ml (19. 5 5: y^/W) ^ v'7zc^yV7jN;^/i^lJ7Wrv^K3. 9 3g (14. 3 

3/1-1/1) . i^:^^JU:i^—T-JU-^^^yJi:V)^^^itLX, g6^ife^#fCo 

20 efe^^ IK*4. 6 7 3 g I|X^9 3% 

mp 154-155'C; 'H-NMR (CDCI3, 200MHz) 6 2.18-2.35 (2H, m); 4.24 (IH, dt, J 
= 5.4 Hz, 8.7 Hz), 5.05 (IH, br s), 5.80 (IH, d, J = 8. 0 Hz), 5.90 (IH, tt, 
J = 2.8 Hz, 53.1 Hz), 7.05 (2H, t, J = 8. 4 Hz), 7.14 (2H, d, J = 8. 8 Hz), 
7.15 (2H, d, J = 8.6 Hz), 7.36 (2H, dd, J = 5. 2 Hz, 8.6 Hz); IR (KBr) 3258, 

25 1736, 1510, 1231, 1213, 1192, 1128, 1105 cra'^; Anal. Calcd for CigHiiFsNOs: C, 
55.82; H, 3.64; N, 3.62. Found: C, 55.89; H, 3.63; N, 3.44. 

5) (IRS, 2SR) -2-T^y-l- (4-77V:^i373:::^7k) -3- [4- (1, 

1, 2, 2 -r h 7:771^:^13^ b^v-) yu/-<y-i-^^;u 

(4RS, 5 SR) -5- (4-7;V:^n:7 3:.=^/W') -4- [4- (1. 1, 2, 2- 
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g (11. 5 851^^/1-) tT^miti-Y^J t7J^l. 85 g (4 6. a^P^/l^) ^ 
cn^ y -/V 3 0 m 1 -tK 2 m 1 cf'T'x 6 i^mM^MW, bfCo S^&^^^7K"e%l^ b^ 

m 

efe^^ JKSS. 44 7 g M8 2% 

rap 78-79°C; ^H-NMR (CDCI3, 200MHz) 6 2. 36 (IH, dd, J = 10.5 Hz, 13.7 Hz), 
10 2.80 (IH, dd, J = 3.0 Hz, 13.8 Hz), 3.26 (IH, ddd, J = 3. 5 Hz, 4.9 Hz, 10.2 
Hz), 4.65 (IH, d, J = 4.8 Hz), 5.90 (IH, tt, J = 3. 0 Hz, 53.1 Hz), 7.08 (2H, 
t, J = 8,6 Hz), 7.14 (4H, s),.7.37 (2H, dd, J = 5. 6 Hz, 8.4 Hz); IR (KBr) 
.3360, 2740, 1508, 1275, 1231, 1215, 1192, 1119, 1096, 1040, 856 cm"^; Anal. 
Calcd for CnHigFgNOz: Cj 56.51; H, 4.46; N, 3.88. Found: C, .56.52; H, 4. 41-; 
15 N, 3.66. 

6) A-yjV:^X2-li- [ (IRS, 2SR) -2- (4-77^;tP 7 jl::i/U) -2- 
; t Fndj^i/'-l- [4- (1, 1, 2, 2^-t h7 7>'W:^n3i b^v') ^:y-JiV] 

(IRS, 2 SR) -2-T^/-l- (4-:77V;^Py'3^=/^) -3- [4- (1, 1, 
20 2, 2-T h^y/l^^no^ h^ri/) yL'] 7°p^-^^-l-;t— /l^O. 163g(0. 

45i^y^/v) X A-y ;virvt- 1-i-y V:x.^^ 6m. z (0. 4 5$y-=e>'U') ^■ 

. l-t KP=^v'^>'y h y 7W7KfPi^6 9ing (0. 4 5 ^ y ^/V) h 

^ b y /H 0 m 1 'I'T'lt^ L/c^ ^ 1 3 - ( 3 -v^7< ^/VT ^ ^ :/n tVW) 

;&/l/#v?-r ^ K • M.mM8 6mg (0. 4 5^ ^M:k.. ^MT— ifejf^L 

fifeiit^ JlXaO. 2 12g 11x^88% 

mp 192-193°C ; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 2, 87 (IH, dd, J = 10. 4 Hz, 
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14. 4 Hz), 2.97 (IH, dd, J = 4.8 Hz, 13.8 Hz), 4.68-4.82 (IH, m), 5.01-5.08 
(2H, m), 5. 94 (IH, tt, J = 2. 9 Hz, 53.1Hz), 6.99-7.12 (6H, m), 7. 19-7. 26 
(3H, m), 7.41-7.58 (4H, m), 7.73 (IH, d, J = 8.2 Hz), 8.07 (IH, d, J.= 7.8 
Hz); IR (KBr) 3285, 1644, 1628, 1601, 1535, 1508, 1314, 1264, 1233, 1200, 
5 1127, 1113, 1094, 837 cm"^; Anal. Calcd for CasHziFgNOa: C, 63.04; H, 3.97; N, . 
2.63. Found: C, 62.98; H, 3.86; N, 2.60. 
MMM 13 2 

[ (IRS, 2SR) -2- (4-7/1^:^0 7^1 ci^y'W) -2-t Kndp 

10 K 

1) 3- (4-7;W;tc3 7ccn/w) -3-:;^dry-2- [3- (hiJ7/V:^n^ h^-» 

(4-:7/U;e-i3^:/y,-</k) g^^j.f-/W4. 5 3pg (2 1.. 5 5 ^ y*/u) (O 
1 , 2-i>i-\^ ^ 3? ^ 5 0 m 1 WmZ-iY-^-f 6 0 %im\^-f Vyi^ A(^iitij^^ . 
15 yy^ymWmo. 86g (21. 6^1)^/1-) SrAP;ts ^<^)**0. 5NfM# 
Lfc, 3- ( h JJ hdfix) ^Vv^/^:/d5: K5. 5 0 g (2 1. 6$]; 

20 hi5^'7:7^-(C-C)»ML (-^^f->'/g^^^5^/V= 1 5/1-9/1) , ^^^r1^ 

. fife^B^ I|Z*6. 8 24 g 11X^8 2% 
mp 56-57°C; 'H-NMR (CDCI3, 200MHz) 6 1.12 (3H, t, J = 7. 1 Hz), 3. 34 (2H, 
d, J = 7. 6 Hz), 4. 10 (2H, q, J = 7. 1 Hz), 4. 55 (IH, t, J = 7. 6 Hz), 7.03-7. 16 
26 (5H, m), 7.28 (IH, dt, J = 0. 7 Hz, 7.7 Hz), 7.98 (2H, dd, J = 5. 3 Hz, 8.9 
Hz); IR (KBr) 1717, 1686, 1599, 1271, 1258, 1236, 1217, 1177, 1152 cm"^ Anal. 
Calcd for CigHigF^G^: C, 59.38; H, 4.20. Found: C, 59.33; H, 4.38. 

2) (2RS, 3RS) -3- {A.-y jViruy 3^=^}V) -3-t: Kn=3f-v'-2- [3- 
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mt'&^4: . 65g (3 4. l^y ^/l^) ^P^t^l^^—V-Ji^ 5 0ml 
Uli)^^7K^it:^^mi- h})^J^2. 58g (68. 3^ V ^^^^T'JdPx. 

5 ^uyai^/u) [3- (hy77W:tD^ h^ix) ^^/v^/w] yak" 

;^-:/^j^^/k6. 559g (17. 07^ ])'f:;V) (^v^cc^^/l^a^—r/^S Om 1^ 

iiXl:6. 5 74 g JlX^10 0% 
. ^H-NMR (CDCI3, 200MHz). S 0.93 (3H, t, J = 7. 1 Hz), 2.89 (IH, d, J = 2.8 Hz), 
' 2.91-3.07 (3H, m), 3.88 (2H, q, J = 7. 2 Hz), 5.02 (IH, t, J = 3. 6 Hz), 6.95-7.11 
15 (5H, ra), 7.25 (IH, t, J = 7. 9 Hz), 7.37 (2H, dd, J = 5. 2 Hz, 8.4 Hz); IR 
(neat) 3445, 1728, 1715, 1512, 1260, 1219, 1161, .839 cm'' 
3) (2RS, 3RS.) -3-. (4-77U:^n:7 3i:=:;V) -3-t Kn'3piX-.2- [3- 
• (by h'3{^v') ^:^v^/^].:/cit:'';t^^^ 

(2RS, 3RS) -3- (4-77W:tn7cii^/V) -3-t Fn^v'-2- [3- (h 
20 y yjVis-n ^ y^-y) ^l/\/}V\ -zfn t°;^:/^ai5^/^6 . 391g (16. 54^ 
y =^)V) (D:^^ J —JV 3 0 m 1 -y- h7l::Kn77i^20ml '^WL\'^ 1 
h y i>.7KW 33. lml(33. l^y =t}V) ^Mtl^ "MM-X-W^f^ bfCo 

25 m^^^i-y^^i^^Mt\^Xs n^<^^ntco 

iUlSS. 0 5 5 g 11X^8 5% 
mp 108-110°C; 'H-NMR (CDCI3, 200MHz) 6 2.90-3.10 (3H, m), 5,06 (IH, s), 
6.95-7.11 (5H, m), 7.25 (IH, t, J = 7.9 Hz), 7.36 (2H, dd, J = 5.6 Hz, 8.8 
Hz); IR (KBr) 3343, 3020-2550, 1694, 1516, 1283, 1258, 1238, 1225, 1165, 
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837 cm'M Anal. Calcd for C17H14F4O4: C, 56.99; H, 3.94. Found: C, 56.98; H, 
3. 85. 

4) (4RS, 5 SR) -5- (4-7;W;tP7::^^/W) -4- [3- ( h y :7/l-;tc 

5 (2RS, 3 RS) -3- (4-77V-;^n7ji^/W) -3-t Kn^v'-2- [3- ( ]> 
y hdrv') :7°nlf;t->'^4. 64 9 g (1 2. 9 8 ^ U^yl^) 

(^•r b7t Kn^yVS Oinl^^t3:MJ:n^/kT5^2. 7 1inl (19. 5 5 

^ v?7a:^;v^i^;^2jNy/VTv^F3. 93g (14. S^y^yi^) 

Sfe^B^ l|Xfi4. 3 3 0 g 11X^9 4% 

mp HS-Het:; ^H-NMR (CDCI3, . 200MHz) 8 2.21-2.37 .(2H, m), 4.26 (IH, dt, J 
= 6. 1 Hz, 8, 3 Hz), 5.11 (IH, br s),. 5.80 (IH, d, J = 8.0 Hz), 6.87 .(1H, s), 
15 6.96 (IH, d, J = 7. 2 Hz), 7.09-7.19 (3H, m), 7.28 7.39 (3H, m) ; IR (KBr) 
3248, 1736, 1516, 1256, 1227, 1163 cm''; Anal. Calcd for C17H13F4NO3: C, 57. 47; 
H, 3.69; N, 3.94. Found: C, 57.54; H, 3.73; N, 4.01 

5) (IRS, 2 SR) -2-T5; y-1- (4-7yV'^n7a..=/w) -3- [3- ( }> 

20 (4RS, 5 SR) -5- i4-y/U:ttiya^::^/U) -4- [3- iVV h 
^i^) ^yi:^/U2-l, 3-:t^i-y])Z^y-2-:t>4. 07 Ig (11. 46 5 y 
^^Ji^) tTkBit-th]) ^J^l. 83g (45. 8 5 y^/P) <lr^i?y— /1-3 Om 1 

25 ^i^]) :i3^/\^ (APS^-i-^) AyM.^x2'7hi!fyy^-^cxUM\^ (^^^y/ 
@^i?ai^/W=3/l-|^^^f-/^) , S61)#?^#fco 
mn^nW- UM3. 7 2 2 g W9 9% 

'H-NMR (CDCI3, 200MHz) 8 2.38 (IH, dd, J= 10. 3 Hz, 13.9 Hz), 2.82 (IH, dd, 
J = 3- 3 Hz, 13. 9 Hz) , 3. 27 (IH, ddd, 3. 4 Hz, 4. 8 Hz, 10. 3 Hz)., 4. 65 (IH, 
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d, J = 5.0 Hz), 7.01-7.13 (5H, in), 7.27-7.42 (3H, tn) ; IR (neat) 2260-2860, 
1508, 1260, 1217, 1159 cm'^ 

6) 4-7/^;tn-N- [ (IRS, 2SR) -2- (4-7/V;ta 7x:=/^) -2- 

(IRS, 2 SR) -2-T?/-l- (4-:77k;^n7ai^yW) -3- [3- (hy 7 
h^i^) y:^^^^! ^^^■^y-l-^—'^^O. 24 7 g (0. 7 5 0^y^ 
/W) > 4--7/l^yi-x:i-l-ry h^^O. 14g (0. 7 5 ^ y ^/l^) > l-tKP=^ 

v^yy h y Ti^^^VTKfpi^o. iig (0. 7 5^y^;^) ^T±h=-h}) /l^l 

10 0ml «^ T'lii^ LflTl)^ h 1 -^^/l-- 3 - ( 3 -v^p< ^/VT ^ ^ ^ n tVU) /l^Jl? v^-f 
^ K • m^MO. 14g (0. 75^y ^/i-) ^;!JPX.^ ^?g.T*— llfelt^ tfco ^JS 

j^v^m. ^yv:^'if^^^mLfcWi. mm^^B^^vtc^ m^ntcm^m^i^^ y 

15 e^l^fs JlXftO. 2 6 2 g W7 0% 

mp 189-19010; ^H-NMR (CDCla-DMSO-dg, 200MHz) 6 2.90 (IH, dd, J= 10.7 Hz, 
14.3 Hz), 3.04 (IH, dd, J = 4.3 Hz, 14.1 Hz), 4.67-4.81 (IH, m), 5. 00 (IH, 
t, J = 4. 0 Hz) , 5. 21 (IH, d, J- = 3. 6 Hz) , 6. 99-7. 34 (8H, . m) , 7. 39-7. 57 (5H, 
m), 7.69 (IH. d, J = 8. 0 Hz), 8.06 (IH, d, J = 7.2 Hz); IR (KBr) 3268, 1642, 

20 1624, 1601, 1537, 1512, 1269, 1227, 1173, 835, 760 cm"^ Anal. Calcd for 
C27H20F6NO3: C, 64.67; H, 4.02; N, 2.79. Found: C, 64.58; H, 4.05; N, 2.59. 
13 3 

N-[(1RS, 2SR)-2- (4-7/W;^P:7j^r^/W) -2-t Fn^iX-l- [3- 
( h y y;l^:tu ^ h ^i/) v^/w] - 6 , 7 -v' t K p - 5 H-^y^ [ a ] 

25 P^T'-r y~ 1 --^JV-^^-f % K 

(IRS, 2SR) -2-T^/-l- (4-7/W:to7a:::^>'U) -3- [3- (hy>^ 
;V^X2;^V^i/) ys.:^;V]-fu/^y-l-:^—JUQ. 2 3 9 g (0. 7 2 6 ^y^ 
J^) N 6, Kn-5 H-^:^/ [a] i/^ n^'f'ry-l-^ JV^y^O . 1 

4 g (0. 7 3 §: y ^/v) , 1-t KDdri/^yy h y ry'-yi^TKfp^o. 1 1 g 
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( 3-t;^7« f-jur ^ y T'n h'/iy) ^ K • Mmm.0. 1 4 g ( 0 . 7 3^ 

I 

^-^^^ JlX*0. 2 7 4g l|X^7 6% 

mp 177-178t:; 'H-NMR (CDClg-DMSO-dg, 200MHz) 6 1.91-2.04 (2H, m), 2.18-2.27 
(2H, m), 2.68 (2H, t, J = 5. 9 Hz), 2.78-2.96 (2H, m), 4.60-4.74 (IH, m). 

10 4.93 (IH, d, J = 3.6 Hz), 4.98 (IH, t, J = 3. 7 Hz), 5.88 (IH, td, J = 5. 3 
Hz, 11.9 Hz), 6.18 (IH, d, J = 12.2 Hz), 6.73 (IH, d, J = 9. 2 Hz), 6.92 (IH, 
dd, J = 1.9 Hz, 7.3 Hz), 7.01-7.16 (7H, ra), 7.26 (IH, d, J = 8.8 Hz), 7.49 
. (2H, dd, J = 5. 5 Hz, 8. 5 Hz) ; IR (KBr) . 3268; 1640, 1539, 1512; 1269, 1221, 
1153 cm'M Anal. Calcd for C28H25F4NO3: C, 67.33; H, 5.04; N, 2.80. Found: C, 

15 67.22; H, 4.98; N, 2.78. 

■ 

MMM 13 4 

. 4-'7/u:tu-N- [ (IRS, 2SR) -2- (4-7/1^:^0 c=:/U) -2-t Kn^r 

^-1- [4- (MJ h^^f^v-) ^^v^/L] ^^/w] i-y uy-i.-:fyjU7^ 

•20 1) 3- (4-7/U;^P7ai:=i/^) -3-;^-^y-2- [4- ( b P :7^U;r P ;>< h^-» 
(4-7y^;^P^Vi/^/U) @^^^5^y^4. 140g (19. 7 0 ^ ^/I^) (D 

yy^ ym^i^o. 79 g (19. 7^y^/w) ^<Dt.t.Q. 5mf^uw 

25 LfCo 4- h'^^') ^yi^/UZfn^h^5, 0 2 g (19. 7 5: y 

Y ^ y y ^ -\^X1^U\^ {^■^•fv/m^=^'9-jv=i 5/1-9/1) . ^^ir 
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efeJiit^ IK*5. 8 6 9 g I|X^7 8% 

rap 53.5-54.5°C; 'H-NMR (CDCI3, 200MHz) 6 1.11 (3H, t, J = 7. 1 Hz), 3.32 (2H, 
d, J = 7.4 Hz), 4.10 (2H, q, J = 7.1 Hz), 4.54 (IH, t, J = 7. 3 Hz), 7.10 
5 (2H, d, J = 8.4 Hz), 7.12 (2H, t, J = 8.6 Hz), 7,25 (2H, d, J = 8.8 Hz), 
7. 98 (2H, dd, J = 5. 2 Hz, 9. 0 Hz) ; IR (KBr) 1732, 1682, 1597, 1507, 1325, 
1273, 1236, 1152, 1101, 851 cm''; Anal. Calcd for CigHi^F^O^: C, 59. 38; H, 4.20. 
Found: C, 59.38; H, 4.27. 

2) (2RS, 3 RS) -3- (4-7/^;i^^73^=7^) -3-t ^^05^^-2- [4- 

3. 98g (29. 2^y ^/V) 5^ v^cc^/Wj^— 7^;i/ 5 0ml ^i-eit^ 
Lt£i!}^h:^mit:^-^Mi-h ]) '^J^2. 21 g (5 8. 4 ^ y ^yi-) ^^M-X^m^,- 

^^'^a^f^/VS. 6 1 0 g (14. 6.0 5 y ^/l^) Oi^^f^/l^a^— X/I^S Om 1 ^ 

HX* 5 . 6 0 1 g 9 9 % 

'H-NMR (CDCI3, 200MHz) 6 0.91 (3H, t, J = 7.2 Hz), 2.89 (IH, d, J = 2. 6 Hz), 
2.93-3.03 (3H, m), 3.88 (2H, dq, J = 1. 5 Hz, 7.2 Hz), 5.02 (IH, t, J = 3.6 
26 Hz), 7.05 (2H, t, J =8.8 Hz), 7.09 (4H, .s), 7.37 (2H, dd, J = 5. 6 Hz, 8.4 
Hz) ; IR (neat) 3445, 1728, 1715, 1510, 1264, 1225, 1161, 839 cm"' 

3) (2RS, 3 RS) -3- (4-7/U:tD7ai^/W) -3-t Kn;3f>y-2- [4- 

(2RS, 3RS) -3- {A-y;U:i-X2yaL^;V) -3-1: Kp'^^^-2- [4- (h 
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y 77k;tP^ h^^rv') ^yv^/U-] yp t:°;t:/ig^f-/^5. 440g (14. 08^ 
y •=E-/V) ^5^ / -/W 3 0 m 1 -7" h 7 t Kp 7 7 y 2 0 m 1 ^|^{^ 1 N7K^<b-^ 
h]}^ AtK^^^S 2 8. 2ml (28. 2%]} ^/V) ^Mk.. ^UX^-mUW LfCo 

efeji^^ J|Xfi:4. 07 Ig J|X^8 0% 

mp 111-112'C; ^H-NMR (CDCI3, 200MHz) 6 2.90-3.10 (3H, m). 5.05-5.08 (IH, 
m) , 7. 05 (2H, t, J = 8. 4 Hz) , 7. 08 (4H, s) , 7. 36 (2H, dd, J = 5. 6 Hz, 8. 8 
10 Hz); IR (KBr) 3343, 3100-2550, 1692, 1514, 1285, 1208, 1163, 839 cra"^; Anal. 
Calcd for Ci^Hj^F^O^: C, 56.99; H, 3.94, Found: C, 56.97; H, 4.05. 

4) (4RS, 5SR) -5- (.4-7/k;tP 7 j^^/W) -4- [4- ( h U 7/W;^d 

(2RS, 3RS) -3- (4-:7;^;d-n7a;— /k) -3-.t Fo^^>'-2- [4- (h 
15 y 7/l/:^D 7« h ^^i^yu] k°;ty^ 3. 637g (10. 155:y 

Ox f7t KP:77y50ml^|giCby:i^f-/VT-5;^^2. 1 2ml (15. 2^ 

. y^/w) , s^73ic^7W7i>.;^7}sy/PTi>K3. 07g (11. 2^y^;v) ^M^. 

yA^n-x' h^'y^w'-tilTMMt (^=¥f-://@^^^^/V= 3/ 1 - 1 / 1 ) , 
Sfe^^ iiSLA 3 . 3 4 0 g JR^ 9 3 % 

mp 163-164°C; ^H-NMR (CDCI3, 200MHz) 5 2.19-2.35 (2H, m), 4.17-4.29 (IH, 
m), 4.96 (IH, brs), 5.80 (IH, d, J = 8.2 Hz), 7.02-7.17 (6H, m), 7.36 (2H, 
dd, J = 5.2 Hz, 9.0 Hz); IR (KBr) 3243, 1736, 1510, 1275, 1236, 1150 cnf'; 
25 Anal. Calcd for Ci^HiaF^NOg: C, 57.47; H, 3.69; N, 3.94. Found: C, 57.48; H, 
3.58; N, 4.04. . 

5) (IRS, 2 SR) -2-T5:/-l- (4-7/W;^P7ai-7W) -3- [4- (h 

(4RS, 5SR) -5- (4-7;l-;d-P7j^r^yk) -4- [4- ( h y 7>'^;tP h 
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^i/) -<y-J/U'] - 1 , 3-;i-^-fy]}i^>-2-:i-y3. 057g (8. 604^iJ 
^/V-) t7\<.^iti-hV ^J=^l. 38g (34. 4^y^7l^) ^^iS^/^/l^S Om 1 
-tK 1 . -5 m 1 't'T*^ 6 WmMBMM LfCo ^}tM^7^X^^$i g^^^i^yl^X* 2 

5 gi^^i^y;&</yw ( A P S iJ' 7") ;i77Aj5'P-v hj/77^-}CT)itMb (^^f- 
Sfe^^ 11X1:2. 4 0 6 g W8 5% 

mp 84-85°C; 'H-NMR (CDCI3, 200MHz) 6 2. 36 (IH, dd, J = 10, 3 Hz, 13.9 Hz), 
10 2,81 (IH, dd, J = 3,3 Hz, 13,5 Hz), 3.26 (IH, ddd, J = 3, 3 Hz, 4.8 Hz, 10.3 

Hz), 4.65 (IH, d, J = 4.8 Hz), 7. 07 (2H, t, J = 8.8 Hz), 7.15 (4H, s), 7.37 

(2H, dd, J = 5. 2 Hz, 8. 4 Hz) ; IR (KBr) 3350-2750, 1508, 1277, 1217, 1194,. 

1165, 1047 cm"'; Anal. Calcd for C16H15F4NO2: C, 58. 36; H, 4.59; N, 4. 25. Found: 
■ C; 58.43; H, 4.54; N, 4.31. 
16 6) 4-yji^:tu-N- [ (IRS, 2SR) -2- ( 4-7/V;t P 7^1=./^) -2- 

(IRS,, 2 SR) -2-T5:/-l- (4-:7yU;^p :7ai— yW) -3- l4-.(.hVy 
/W;a-p^ h^s^e/) ys^::^7U2:fx2/<y-l-:t—JU0. 212g (O. 644^1)^ 
20 /V) , 4-yj^:^u-l--ty h:^MO. 12g (0. 64^1;^/^) , 1-t KP^r 

v/^:^y> y /vtKIo^O. lOg (0 . 6 4 ^ ]) ^/v) t:T-fe h= h y /H 

^ K • . i2g (0. 64^y ^jv) ^-m^. ^ux—m.w^\^tLo u.^- 
25 i^T'^M^ vy^y/i'Sriitf^^x ^li^^^M^tfcc '^hfitmrnm^mk:^ 

efei^^ IlXfiO. 2 7 6 g JIX^8 6% 

mp 230-23 It:; 'H-NMR (CDClj-DMSO-dg, 200MHz) h 2.87 (IH, dd, J = 10.8 Hz, 
14.6 Hz), 3.00 (IH, dd, J = 4. 2 Hz, 14.2 Hz), 4.67-4.81 (IH, m), 5.02 (IH, 
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t, J = 4.1 Hz), 5,19 (IH, d, J =3.8 Hz), 6.99-7.57 (13H, m), 7.67 (IH, d, 
J = 8. 4 Hz), 8.06 (IH. d, J = 8.0 Hz); IR (KBr) 3281. 1644. 1537, 1512. 1269. 
1227, 1217, 1175, 835 cm"'; Anal. Calcd for C2,H,^5N03: C, 64.67; .H, 4.02; N, 
2.79. Found: C, 64.57; H. 4.02; N, 2.61. 
MMM 13 5 

N- [ (IRS, 2SR) -2- { 4 -y u :7 -ju) -2-fc Kn 1 - [4- 

(IRS. 2SR) (4-:7;i.;tn7::.^/k) -3- [4- ()s y 7 

/1-) > 6. r-v'k KD-5H--<>'y [a] n-^x^- l-;&/l.4?:/^0 . 1 
4g (0. 72^;y^yW, 1-t Kpdr^^-^^'yMJry-yi.Tk^P^O. llg 
(0. 7 2^y-=e/l^) ^T-fe hy/n Om 1 't»X'^#t?'c?:d5t, i_:t^yP-3_ 
(3->:;^p«^/l.T^y7°PtVL) ;^/1..1<i;>f ^ K-mi^i^O. 14g (0. 72$ 

mp 202-203X;.'H-NMR (CDCIj-DMSO-de. 200JMz) 6 1.91-2.04 (2H, m). 2.18-2.27 
(2H. m), 2.68 (2H, t, J = 5. 9 Hz), 2.78-2.92 (2H, ra), 4.62-4. 72 (IH. m). 
4.96-5.02 (2H, ra), 6.88 (IH, td. J = 5. 3 Hz. 11. 7 Hz). 6.17 (IH. d. J = 12. 2 
Hz). 6.74 (IH. d. J =10.0 Hz), 6.90 (IH. dd, J = 2.0 Hz. 7.6 Hz). 7.01-7.15 
(6H. m), 7.22 (2H. d, J = 8. 8 Hz), 7.50 (2H, dd, J = 5. 6 Hz, 8.6 Hz); IR 
(KBr) 3272, 1640, 1539. 1512, 1269. 1229. 1202, 1159 cm"- Anal. Calcd for 
C28H^6F4^f03• C, 67.33; H. 5.04; N. 2.80. Found: C. 67.16; H. 4.94; N, 2.75. 
MMm 13 6 

N- ( (IRS, 2SR) -2- (4-7/U';^D:7a.^/l.) -2-t Kb^v--!- ( (3 

- (hV:7/u:tu^^/u) y=c^ju) ^^jv) -i-Ty ^ vi^^jv^,^^ 

5 K 
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1) 3- (4-7/W;to:7 3i^yw) -3-;^^y:/n t:°:t:^i^^^/Kl 0 g, 4 7. 
e^y^yl^) t3-hVy/i^:ta/i^/U^yi^/U^i^V}^^ i8. 3 3g, 4 2. 8 

^ y ^/v) ^ ^m:^ y!>A(i3. 2g, 95. > r-t h y /i^ ( 2 

0 0 m 1 ) (D?i'a'?S^|r 6 0 °Ct? 2 4 B#^1ii# bfCo- ^JS^^i^MBEIII^ tK ( 2 0 
5 0ml) ^mK.Xm^^^^^ (2 00, 1 00ml) T'fftW LfCo tttB^SSrTKdfef^x 

V^yy^— (^drf-;/ : h/V:ty=l : 1-1 : 2-b/W^i/) "Ofl^L. 3- 

{A-y ;v:^uy 0^:=.?}^) -3-;^=¥y-2- {Z-V )) y ;V:^x2;^f-Ji^^y\^;v) yn 

\i':^ym^^/^ (10. 2g, 6 5%) ^tfltl^tli LTttfCo 
10 IR V max"*" : 1736, 1690, 1599, 1331, 1161, 1127, 1074. 

'H-NMR (CDClj) 8 : 1.12 (3H, t, J = 7.1 Hz), 3.38 (2H, d, J = 7. 4 Hz), 4.10 
(2H, q, J = 7. 1 Hz), 4.57 (IH, t, J = 7. 4 Hz), 7.13 (2H, t, J = 8. 8 Hz), 
7.35-7.60 (4H, m), 7.95-8.10 (2H, m). 

2) . M:^MitMi^ (7. 4g, 5 4. 3 5:y^/^) (^v^^L^/^ji— ■r/i^ (5 0m 

15 I) ^m\^. :^mit\^omi-h]} ^J>> {4. llg, O. l l^/i^) ^JP;^T^?U 
y-2- ^Z-V^)y )Vi!rn:^1h)V^v^;')V) yxi\f'^v'^:^=f-)V (lOg, 27. 

. 1 ^ y (0-J':t.^)V:z.^y-)V (20ml) ^^gl^^P^T^MT* 1 B#^itW^ Lfc„ 

K^5:^^t-i^^lii?^lr^jn;tTSJl;;^#±U W^^'^f^ (i o om 1) ^Mtlx^ 

®5feUfco 'BMm'k^y^)ti^)\^-^yJ>>^^'^Y^^yy 4- i-^^^^y -Mmp^^J^ 

= 2 0 : 1-5 : 1) T'l^l^LT. (2RS, 3RS) -3- {A-y )Virxxy a^:^ 
)V) -3-t Kndj^.v'-2- (3-h y y/W^n^f-zl^^^v^/W 7°a 
( 7 . 9 g , 7 9%) <l:il#.^fi4^#l i L-C#/c„ 
25 IRvmax'''''*cm~i: 1717, 1510, 1329, 1161, 1127, 1074, 839. 

^H-NMR (CDCI3) 5 : 0. 92 (3H, t, J = 7. 2 Hz), 2. 93 (IH, d, J = 2. 6 Hz), 2. 90-3. 12 
(3H, in), 3.88 (2H, q, J = 7.2 Hz), 5.00-5.10 (IH, m), 7.05 (2H, t, J = 8. 7 
Hz), 7.20-7.55 (6H, in). 

3) (2RS, 3RS) -3- {A-y JVirxiy zx^:^jV) -3-t Kp=^v'-2- (3- 
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h ]} yjVi^-n^ J-)^^V-J')y) -zfu fc:°;ty^cc^'/w (7. 9g, 2I. ^^JV) 

(o:^^ om 1 ) mm^. \^wm.\\L-r \ y ^j^im'^ (42. 7m 1 , 

4 2. 7 ^ y ^)V) -^M^X-^^-^ 3 ^fm.W bfco Si^^^SSr 1 ^a^:^^ (100 
ml) Lfc^, l^^oi^/p ( 2 0 0m 1 X 2) T^^tB UfCo ttl±i?^%7K^ 

-X/KDM^?^;0^b^^^h;$^T. (2RS, 3RS) -3- (4-:7/l/;^-D7a;-^ 

/W) -3-1: Fci=^i/-2- {Z-\^^)y fVUrn (6. 
2 0 g , 8 5%) ^#fco 

mp ue-iisX) 

10 IRvmax^W: 3424, 1717, 1678, 1514, 1325, 1238, 1128, 1074, 839. 
t|-#ijt: C, 59.65;.H, 4.12 

HSOiil: C, 59.55; H, 4. 10. . ,. . 

'H-NMR (DMSO-de) 6 : 2.80-2.95 (IH, m), 2.99 (IH, d, J = .10. 4 Hz), 3. 15 (IH, 
16 d, J = 10.4 Hz), 4.74 (IH, d, J = 6. 2 Hz), 5.65-5.90 (IH, br), 7.12 (2H, 

t, J = 8.8 Hz), 7.32-7.60 (6H, m). 
• 4) (2RS, 3RS) -3- (4-7/U;a-p ^o^^/V) -3-t Kp^V-2- (3- 

b y yMxn pi =f-;V^ly^J';V). \firvW. ( 5 . 8 5 g , 17. 1 ^ y ^JV) (O 

y-Yy^Ynyy^y (10 0ml) "i^y au:;^)Vis^::^i^'^))Vr-J'Y (4. 7 

20 8ml, 22. 2^y ^ MJ :x.^;vr $^^(3. 33ml, 23. 9^y^ 

/V) ^M^fc. i^nL^m^ 4f^miimmmu tk (2oomi) ^m^xbb 
■ (2 0 0ml) x^m Lfc. tttn?^^ 1 M^mmtimMM^xm^ik. m 

^yy^— (i^' D D7j>/^A : @^^ni^/U= 1 0 : 1-5 : 1) XWML\yX^ (4R 
25 S; 5SR) -5- (4-;77^;t-a7ai=/W) -4- ( (3- ( b y 7 /U;^- d p< ^/l^) y 
^^/l^) ;^f-/^) -1, 3-:t^f-y^y v=y-2-;^:/ (5. 3 0g, 9 1%) 

rap 177-178°C 

Tcm^^ff^CnHisF^NOa i LT. 
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H-^-fii:: C, 60.18; H, 3.86; N, 4.13 
MMi$.- C, 60.20; H, 3.83; N, 4.09. 

'H-NMR (CDCl,)^: 2.30-2.45 (2H, m), 4.20-4.40 (IH, m), 5.11 (IH, brs), 5.80 
. (IH, d, J = 8.0 Hz), 7.13 (2H, t, J = 8. 6 Hz), 7.15-7.60 (6H, m). 

5 5) (4RS, 5SR) -5~ {A-yMviy=c:^;V) -4- { {3- {h])y/l^:^ 

y^=-JiV) :^^;v) -i, 3-;r=¥i^y ^^^-2-:^:/ (4. Og, 1 1. 

8 ^ y ^)V)<o:^^> y -/u ( 8 0 m 1 ) wmz. 8 j^imWi ( i . 

4ml, 5 9 5 y^7V-) %:1S^7L. 4 B#»ii:^gS LfCo ^l^^'ik-^Wm.. 7^(10 
0ml) TfmU. i^^^^/V (1 0 0 m 1 X 2) X'ttm bfc„ ttW^StflSSJ^ft*^ 

^^1^>;^|^bl|j^^$•^T^ (IRS, 2SR) -2-r^y-l- (4-:7/^;ra7 
ai=/i^) -3- (3- (hU 7/w;a-np<f-;y) :7ai=^;v) (2. 9 

7g, 8 0%) ^#fc„ 
■ mp 76-77t: 
16 IR V max'^'cm"' : 1605. 

Anal. Calcd for CisHijFtNO: C. 61,34; H, 4.83; N, 4.47 
Found: C, 61. 19; H, 4.82; N, 4.36. 

^H-NMR (CDCI3) 6 : 2.42 (IH, dd,. J = 13.8, 10.2 Hz), 2. 89 (IH, dd, J = 13.8, 
3.2 Hz), 3.20-3,38 (IH, m), 4.66 (IH, d, J = 4.6 Hz), 7.00-7.16 (2H, m), 
20 7.22-7.52 (6H, m). 

. 6) (IRS, 2 SR) -2-T^y-l- (4-7/U;tn:7 3i^/U) -3- (3- (h 
U :7/W;^P7{f^/V') 7;!^:::^/^) r l-:^ci'''^V— /'l^ (4 5 Omg, 1. 44^y-t/^) 
©g^^oc^/U (1 5ml) h'f/^iJ'P y K (2 8 2ml-, 1. 87 5 

*5 J; tj^^f pfiWTK (1 5ml) ^mx.x^m.'^^2mmmwLtco ej^m^ 

25 ( 1 0 0 m 1 ) pm^f-^i^ ( 1 0 Om 1 X 2) "CttW Ltc, i^lUm^ 

ai^/U-^^f-yii^^nU^^tXmmit'B'^ (5 8 2mg, 87%) ^#fCo 
mp 158-159°C 

IRvmax'"''cm'^: 1638, 1622, 1534. 
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Anal. Calcd for Cg^HgiF^NOg: C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.47; H, 4.23; N, 2.97. 

^H-NMR (CDCI3) 6 : 2.79 (IH, dd. J = 14.4, 11.0 Hz), 2.97 (IH. dd, J =14.4. 
4.0 Hz), 3.93 (IH. s), 4.70-4.90 (IH, m), 5.18 (IH, s), 5.98 (IH, d, J = 
5 8. 2 Hz) . 6. 92-7. 08 (2H, m) . 7. 10-7. 30 (3H. m) , 7. 32-7. 80 (8H, ra) . 7. 80-7. 96 
(2H, m). 

MMm 13 7 

4--7jU:t^-N- ( (IRS, 2SR) -2- (4-:7/i.;tp :7cc^7l^) -2-t Ka=^ 

( (3- ( h y 7/k;rp^^/u) yoL^/u) -i-i-y^u 

10 >:i3^]^:^^'^^ K 

(IRS. 2 SR) -2-T^y-l- (4-7yP;tD7cc=/V) -3- (3- (hy 7 
/\^:^X2;<^^V) 73iC=/V) -l-rn^^V-yl- (4 5 Omg, 1. 4 4 ^ y ^/l^) (D 
Tirh^by^l^ (3 0ml) ^mK4-y;l':tui-y ^ Uy^/U^ym (2 7 4m 
g, 1. 4 4 5 y-=e/l^) :}oJ;r;?l-:n^/^-3- (3-v?/f/^T5y :/a tVl^) 
15 :Ji<v^^ 5 K -iti^it (3 5 8mg, 1 . 8 7 5: y ^/W) jsj;^ 1-t Knd{^i^-1 H 
-^:/:/ h y tV-/!^ (220mg, 1. 44^y ^i)fl;tT^MTi^^m# 
UfCo S:^&I^^7K (10 0ml) T*:^f^U (1 0 Om 1 X 2) -Cttiti 

20 /I— -=3E^1^^/&^bS^^$•^T. ^M<b^% (4 9 0mg, 7 0%) :^#fc„ 
mp 193-194°C 

IR V max™»'cnf ' : 1642, 1626, 1601, 1514, 1329. 

Anal. Calcd for C^IA^^O^: C, 66.80; H, 4.15; N, 2.89 

Found: C, 66.70; H, 4.11; N, 2.75. 

^H-NMR (CDCI3) 6 : 2.89 (IH, dd, J = 14.2, 10.6 Hz), 3.09 (IH, dd, J = 14.2, 
4.0 Hz), 3.34 (IH, s), 4.70-4.84 (IH, ra), 5. 06-5. 14 (IH, m), 5.98 (IH, d, 
J = 8.8 Hz), 6.92-7.20 (4H, ra), 7.40-7.60 (8H, tn). 7.75 (IH, d, J = 8.0 Hz), 
8. 08 (IH, d, J = 8. 0 Hz) . 
MM 13 8 
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N- ( (IRS, 2SR) -2- (4-y;l^:^tiya^:^;V) -2-t Kn^fv'-i- ( (3 

- (bU y:i^^jp) T^f'/i') ^f-y'W) p^^i^y:*/^^^?=¥f- 

^ K 

(IRS, 2SR) -2-7'^y-l- {4:-7/\^^uy:j^=^/]^) -3- (3- ( MJ 7 
5 7ai— /k) -I-T'd/^V^/^ (4 5 Omg, 1. 4 4 ^ y -^-Z^) (D 

^j^zcf-ju (15ml) W'MiiC-y^ ti^^^y:^;^:^^^:-;^^ p U K (2 8 8ml, 

2 . 1 5 ^ y ^/i^) *5 J;D«ISftfiW;i<: ( 1 5 m 1 ) ^;!jpx.T^MT- 3 B#rs1^# uyc„ 

SJt>^S<lr7K ( 1 0 Om 1 ) T#|R @^^aif-/U ( 1 0 0m l X 2) T'ttW bfc„ 
10 i^?r@^^3i^/W-^=¥f-:^;{)^bS^^^$-frT^M'ffc-a'tl (5 3 2mg, 8 7%) ^ 



mp 190-19 IX: 

IR V max'^'"cm"' : 1645, 1541, 1516, 1331. 

Anal. Calcd for C23H25F4NO2: C, 65.24; H, 5. 95; N, 3. 31 
15 Found: C, 65.27; H, 5.92; N, 3.21. 

^H-NMR (CDCI3) 6 : 1.00-1.38 (5H, ra), 1.50-1.80 (5H, m), 1.84-2. 06 (IH, .m), 
• '2.78 (IH, dd, J= 14.4, 10. 2 Hz), 2.93 (IH, dd, J= 14.4, 4.4 Hz), 3.83 (IH, 

d, J = 3. 2 Hz), 4.30-4.50 (IH, ra), 4.97 (IH, brs), 5.42 (IH, d, J = 8. 4 Hz), 

7.02-7.18 (2H, m), 7.24-7.54 (6H, m). 
20 13 9 

N-((1RS, 2SR)-2- i4-yjl^:t^y.^^M -2-t Kn^i^-l- ( (3 
- {y)>yjvirxi:^^jv) 7*^/v) p<^/v) - 4-y a^^)\^W7 X 

(IRS, 2SR) -2~r%J-\- i4-y/\^:t^y^^M -3- (3- ( h y 7- 

7l^;^Dp<^/l/) 7*::^/W) -l-:/o/^V^y^ (4 5 Omg, 1. 44^y*>'V') (D 
25 r-fe hy/V- (3 Om 1 ) ^?^}C4-7:tc^7l^-n-ig^ (2 3 6mg, 1. 4 4 
5:y^/^) *5i;U«l-ciif-/W3- (S-v^^f-y^T^y-ZukVl^) ^Jl-y^i^-( X K- 
(3 5 Smg, 1. 8 7 X }) ioXX^l-\i Vu^iy-lH-<yy }> V 

7/-/^ (2 2 0mg, 1. 44?y^/U') ^m^x^m.-v^^w^Lfco ^Jt-B 

^7K (10 0ml) X'^^U ( 1 0 0 m 1 X 2 ) T?l4tt|tfCo ttM 
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yt^ h nm^n ^ ^x. umw^-^i^ ( 4 3 2 m g , 6 5%) ^#fco 

mp 110-U1°C 
5 IRvmax'^''cm"^: 1644, 1605, 1510. 

Anal. Calcd for C2eHaF4N02: C, 67.96; H, 5.48; N, 3.05 
Found: C, 67.99; H, 5.63; N, 2.96. 

^H-NMR (CDCI3) 6 : 1.66-1.90 (2H, m), 1.96-2.16 (2H, m), 2.40-2.56 (2H, ra), 
2.68-2.96 (2H, m), 3.56 (IH, d, J = 3.8 Hz), 4.32-4.50 (IH, tn), 4.90-5.00 
10 (IH, m), 5.46 (IH, d, J = 8.4 Hz), 7.00-7.50 (13H, m). 

14 0 

N- ( (IRS, 2SR) -2- -2-MYn^i/-l- ( (2 

- {Y)}y;v:^xi:^^jv) y zs^:=-)V) ^J-)V) :n^/v) -x-^y ^ yvts )Vi$.^^ 
^ K 

15 1) 3- (4-7/V;^-n7 3^c:i/W) -3-;^'3ry7'n t°;*-:/i?:t^/l^(l 8 g, 8 5. 
7 ^ y^/W) i: 2-h y 7/U:tP^5^/^^>'v^/Vi5' P y K (1 5. Og, 7 7. 1 

» 

'. ^ y^^W) . y !>A (2 3. 7 g, 0. 1 . Tir h y;^ (2 0 

0 m 1 ) (OWL^'m: 6 0 °0X 1 0 B#^m# UfCo Us ( 2 0 0 

m 1 ) ^inx.-Ci^^^f^/W (2 0 Om 1 X 2) T'ttttlLfCc Wm.^-^W^. Mi^ 

yy^^ ir^^^y : VfVa^y=l : 1) T'lt^U 3- (4-7;w;^d 7*^/w) 

-3-:t^y-2- (2-h y ^Vv'/^T^n (2 2. 

3 g , 7 1%) Lxmco 

IRvmax'^^^W: 1738, 1690, 1599, 1316, 1159, 1121, 1040, 851. 
25 'H-NMR (CDCI3) 5 : 1.11 (3H, t, J = 7. 2 Hz), 3.53 (2H, d, J = 7.4 Hz), 4.10 
(2H, q, J = 7.2 Hz), 4.63 (IH, t, J = 7.2 Hz), 7.10 (2H, t, J = 8. 6 Hz), 
7.20-7.45 (3H, ra), 7. 64 (IH, d, J = 7.2 Hz), 7.90-8.03 (2H, m). 
2) M7KMitM^ (15. 4 g, 0. 11 (OV'3^=f-)V:s.—y-)V (2 0 0 

ml) Wmc^ 7YM\m.bm-r V "0 ^ O. Sg, O. 2 2 6^yv) ^M^XM 
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;^^y-2- (2-MJ ^yV^P^f-yW ^yi:^/]^^v2 h°:^ym^i-/^ (2 0. 8 g, 
5 6. 5^1; ^/U) <Di^:rifjv=^^T/l- (50ml) m^il^^M K.X mM.X^ 1 
WLtio tK^^Tx ^JtMi^ 1 m^mki:M^XS,m^^± 7ic ( 2 0 0 m 1 ) t 
5 (3 0 0ml) ^M^XmHi tfCo ttW^^Tk^iafPSWTKT'gfc^^^. 

K^7:7^- (^drf-:-^ : ®^i^3i^;W= 2 0 : 1-10 : 1) X^BLX^ (2R 
S, 3RS) -3- (4-7/V;^n7 3i^/^) -3-1: Kd=¥v'-2- (2- h U 7/1^:^0 
;»«^/U) ^Vv^/VT'n (16. 9 g, 8 2%) ^ilfetftt^i^i: LT 

10 #fCo 

IRvmax""W: 1715, 1607, 1510, 1316, 1225, 1159, 1121, 1040, 839. 
'H-NMR (CDCI3) 6 : 0.91 (3H, t, J = 7. 1 Hz), 2.98-3.30 (4H, m), 3.88 (2H, q, 
J = 7.1 Hz), 5.00-5.10 (IH,. m), 7.59 (IH, d, J = 7. 4 Hz). 
3) (2RS, 3RS) -3- (4-7/1^:^07 3^;:^/^) -3-t: Ko'3e^^/-2- (2- 
15 by 7/^;tn P« ^/V) ^y.i^/l-^rn \f:^y^a^=^jV (16. 7g, 45^1) ^/l^) 
<^P<i?/-/^. (1 00ml) mk\Z. .2m.'^ii^m\^irY3 ^2>.7mW. (45ml, 

, • .9 0. 2 5: y^/u) ■^Mk.xm.M.x Am^UWx^fz.. K^M^i^-^UW. (1 5 o- 

. ml) xm^t \^fzM. (1 5 Om 1 X.2) T^J^mtfCo ttW^^^7K^5fc 

20 ^Ts (2R.S, 3RS) -3- (4-7yW;^a7a^^/^) -3-t Kp=3e^V-2- (2- 
h y 7/V';^Dp«^/W) ^i/i^/l^yp fc";^:^^ (12. 6g, 8 2%) 
mp 158-159°C 

IR V max'^^'cm"' : 1694, 1514, 1319, 1227, 1115, 1042, 839. 
TiM^^^f^iAi^ \^X . 
25 C, 59.65; H, 4. 12 

HiKit: C, 59.56; H, 4.07. 

^H-NMR (DMSO-dg) 6 : 2.70-2.95 (IH, in), 2. 98-3. 17 (IH, m), 4.70-4.82 (IH, ra), 
5.70-5.85 (IH, m). 7.13 (2H, t, J = 9.0 Hz), 7.32-7.50 (4H, m), 7.50-7.70 
(2H, m). 

231 



wo 02/059077 PCT/JP02/00532 

4) (2RS, 3RS) -3- (4-7/W;?l-P -3-t Kp^^/-2- (2- 
h y ^l^i;^jl^-fnt';irym (12. 3g, 3 5. S^jJ^/U-) (D 

Th7\lV^7yy (10 0ml) 1^mi^. V^>'3lrl/^7J^y^7^^^J/^Tv'K (10. 

0ml , 4 6. 7 ^ y^/U) t MJ^^/l^T?:^ (7. 0ml , 5 0. 3 ^ y^/l^) 
5 ^JPx.s 3 0:9-^m#UfCo $blJ:4^mm3t»fcL/c^. ;fe$C^^U (2 0 0m 

1) ^;i]nx.Tg^^^^7u (200ml) x-mmLfcr. ^mm^ iM'^mmt^^m 

/l';^7 7 A ^J' p h^7:7^'- i^nxn^/uA : @^ggai^/l'= 1 0 : 1-5 : 1) 
lii^LT^ (4RS, 5 SR) -5- (4-:7/l';^P7a:c^/k) -4- ( (2- ( h y 7 
10 o ^ ^/w) 7 iC^/P) 7^ 5^;w) -1,3 y v^i^- 2 (11. 8 g , 

9 7%) ^^^^tLxntCo 
mp 138-140°C 

IRvmax'^cm-': 1761, 1609, 1514, 1316, 1235, 1154,. 1115, 1063, 964, 833. 

7D^:^^#[C„Hi3F4N02i: LT> . 

15 l+^iit: C, 60.18; H, 3.86; N, 4.13 
MMi^- C, 60.18; H, 4.05; N, 4.06. 

^H-NMR (CDCI3) 6 : 2. 20-2.. 40 (IH, m), 2.50-2.65 (IH, m), 4.18-4.35 (IH. m), 
5.09 (IH, brs), 5.84 (IH, d, J = 7. 6 Hz), 7.10-7.60 (7H, m), 7.66 (IH, d, 

I 

J = 8.4 Hz). 

20 5) (4RS, 5SR) -5- (4-7/1^;^^ ^ai-yk) -4- ( (2- (hy^/V;^ 

:7cr:n/i') p<^7^) -1, 3 -:t^i^y' y v^^- 2 ( 1 0 . 95g, 

3 2. 3^y^/p) <D^^y-/u (2 0 0ml) 8^^7Ki?<b-:M> y f> AtK 

( 2 0 m 1 , 1 6 0 ^ y ^JU) i:M^. 4 0#FBl^PS3tiJS LfZo Emm^mmW:. 
tK (200ml) l?#f^U g^^^^/I^ (2 0 Om 1 X 2) T*ttHiLfc„ ttW^^^ 

3^^/U-^^^:yi)^P^:^^^:^'\tXs (IRS, 2SR) -2-r ^ y-1- (4-7 
;k;rn73i=/u) -3- (2- ^) y jvir n :^ =f- )V) y ^=:.)V) -i-zfu^^j^jv 

(7. 5 6g, 7 5%) ^#fc„ 
mp 57-58'C 
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Anal. Calcd for C16H15F4NO: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.52; H, 4.78; N, 4.39. 
IRvmax'^W: 1607, 1508, 1316. 

'H-NMR (000X3)5: 2.34-2.52 (IH, m), 2.90-3.10 (IH, m), 3.30-3.42 (IH, m), 
5 4.74 (IH, d, J = 4.4 Hz), 7.02-7.16 (2H, ra), 7.20-7.52 (5H, m), 7.63 (IH, 
d,. J = 7.6 Hz). 

6) (IRS, 2 SR) -2-T5;y-l- (4-7/V;^P73iriyW) -3- (2- (h 
jj 7/^;^P7<^/V) :7ai^/l^) -l-:/ci/-^/— (4 5 Omg, 1. 4 4 S. ]) 
(Dg^^j^f-zl' (1 5ml) ^^iS^^l-:^:7 h-T/i-iJ^ny K (2 8 2inl, 1. 87^ 

10 y^/i^) *3 J: t>'t&fnfiW7K (1 5ml) ^m^xm.&vmw^wvtco K}$:>m^7k 

(10 0ml) -e^l^t. BB^'f-/^ (1 0 Om 1 X 2) "ettttlLfCo tttiil^Sr^ 

f-}V—^^^yi)^hn^^n^'^X^m\t^'^ (5 3 6mg, 80%) ^#fc., 
mp 193-194^: 
15 IR V max'^'cm"' : 1636, 1622, 1607, 1539. 

Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, .3.00 
Found: C, 69.13; H, 4.37; N, 3. 09. ' . 

'H-NMR (CDCI3) 5 : 2,90-3.20 (2H, m), 3.33 (IH, d, J = 3. 0 Hz), 4.80-5.00 (IH, 
ra), 5. 12-5. 20 (IH, ra), 6.07 (IH, d, J = 8. 8 Hz), 7.00-7.20 (3H, ra), 7.24-7.58 
20 (8H, m), 7.60-7.78 (2H, ra), 7.80-7.92 (2H, ra). 
^ffi^il 14 1 

4-7/w;^-n-N- ( (IRS, 2SR) -2- (4-7yU;^P 7ai^;k) -2-1:: Kp^ 

• v^-i- ( (2- ( Ml 7/V';^P7«5^/w) :7^^7i/) ^^/i^) -i-i-y^u 

25 (IRS, 2SR) -2-T^y-l- {4-yjviruy3u=.M -Z- {2- 

Mn^'^JV) yau=Ljv) -l-ya/-?/— (4 5 0mg, 1. 4 4%'^)'=^)V) (D 
7±V=^V))JV (3 0ml) MW.\^4-yj^:^ti'ry^vy:^;V:^i/^ (2 7 4m 
g, 1. 4 4 ^ y^/V) *3j;tJ«l-:t^/W3- (S-i^^^^^/VT^yypfcVl') J*?/^ 

I* 

Tj^v'^ 5 K -il^:^ (3 5 8mg, 1. 8 7 5 y ^yl-) *5 iU^ 1 -k Kd drv^- 1 H 
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-^i^y Y y ry—;v (220mg. i. 44^y ^inx.x^M-ei^^^# 

tfCo m^^m^Hf^ (1 0 Om 1 ) T*#«^U (l O Om l X 2) T*ttlii 

5 TitMU S^i?^^/l— "•'^s^ihy^jifj^j^^^^X. ^jKk-^i^ (5 4 8mg, 7 
9%) ^#f::o 
mp 200-20 It: 

IR V max'^'cm"^ : 1640, 1626, 1601, 1537. 
Anal. Calcd for C27H2oFgN02: C, 66.80; H, 4.15; N, 2.89 
10 Found: C, 66.67; H, 4.12; N, 2.80. 

'H-NMR (CDCI3) 5 : 2,98-3.22 (3H, m), 4.80-4.98 (IH, m), 5.14-5.20 (IH, m), 
6.04 (IH, d, J=.8..4Hz), 6.96-7.20 (4H, m), 7. 26-7..60 (7H, m), 7.65 (IH, 
d, J .= 7.8 Hz), 7.75 (IH, d, J = 8.4 Hz), 8.08 (IH, d, J = 8. 2 Hz). 
14 2. 

15 N- ( (IRS, 2SR) -2- (4-7/^^p r?^;::^/^) -2-t Ko^v^-l- ( (2 

- {Y^)yjv:^'a;^'^;v) ys.::^?v) ^^/P) ^f-/u) v^i^ ^^dr■^^y;^7/^A}<^i^ 



., (IRS, 2SR) -2-T5:y-l- (4-:7/P;toP^i^/l/) -3- (2- (by^ 
;^;^o;^^/U) 7a::^/^) -l-:/^^^V^/^ (4 5 0mg, 1. AA^])^;V) ff) 
20 BM^i"^^ (15ml ) Wm^^y^^^^-ty:^^^^^Jl^^ X2]} K (2 8.8ral, 

« 

2 . 1 5 $ y ^/W) *5 J; O^iafpMWTk (15ml) t:Mx.XMUV 3 B#^^#LfCo . 
R«^7K (10 0ml) -e^i^U (10 0ml X 2) T'iSttiUfCo 

m^^m.^^?v — ^^^i/t)^hw^^-^^xmm\L'^^ (4 3 4mg, 37%) 

25 #fr 



mp 2 16-21 7^0 

IRvmax'^W: 1645, 1607, 1539. 

Anal- Calcd for CgaHagF^NOg: C, 65,24; H, 5.95; N, 3.31 
Found: C, 64.96; H, 5.92; N, 3.19. 
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^H-NMR (CDCI3) 5 : 1.00-1.30 (5H, m), 1.40-1.80 (5H, m), 1,80-2.02 (IH, m), 
2.80-3.02 (2H, ra), 3.70 (IH, d, J = 3.6 Hz), 4.40-4.60 (IH, m). 4.98-5.06 
(IH, m), 5.51 (IH, d, J = 8,2 Hz), 7.00-7.16 (2H, m), 7.20-7.52 (5H, m), 
7.59 (IH, d, J = 7.6 Hz). 



5 MMM 14 3 

N- ( (1 RS, 2 SR) -2- i4-yjU:ttiy -2-t Fp^v'-I- ( (2 

(IRS, 2 SR) -2-T^y-i- u-y^^^^y^=^M -3- (2- (by 7 

/^;^n^^/^) yzc:=-;V) - l-r/py-?/— /V (450mg, 1. 44$ y-*/^) <0 
10 7-t h y/W (3 Om 1) ^^g^C4-7:tc:^/^-n-SS^ (2 3 6mg, 1, 44 
^[y^y!^) *3j:tJ« 1-^^/1^-3- (3-v^;^f-y^T$y:7'n tVu).:^7/^z|?v^-r ^ K- 
mmi^^Smg, 1. 8 7 ^ y^>?l-) *5<ttJ«l-t.Kn^-«/-lH-<>':/>y 

T ')/'~-J^ (220mg, 1. 4 

^tK (1 0 Om 1 ) gl^^^'yV (1 0 Om 1 X 2) -CttttiLfcio ttW^ 

U ^ JV^ 7 J>>'!^ Xi-^ y ^ y y - k-^^'^y : T± hy=l : 1) T')»i^U 
m^^Jl--^^'9-y7!}^hW^^s ^-^T. ^M^b-^^ ( 5 0 1 m g . 7 6%) ^#/c. 
mp. 161-162^: 

IRvraax'^'cra-': 1645, 1537, 1514, 
20 • Anal. Calcd for C26H25F4NO2: C. 67.96; H, 5.48; N, 3.05 

Found: C, 67.96; H, 5.41; N, 2.94. 
^H-NMR (CDCI3) 6 : 1.64-1.84 (2H, m), 1.86-2.12 (2H, ra), 2.38-2.44 (2H, ra), 

2.91 (2H, d, J = 7. 2 Hz), 3.29 (IH, d, J = 3. 6 Hz), 4.40-4. 60 (IH, m), 4.98-5. 06 

(IH, m) , 5. 51 (IH, d, J = 7, 6 Hz) , 7, 00-7. 34 (9H, ra) , 7. 36-7. 48 (3H, ra) , 
25 7. 57 (IH, d, J = 7. 6 Hz) . 

mw\ 14 4 

N- ( (IRS, 2SR) -2- (4-7/W^D7ai^/^) -1- ( {4-y/U:tnyaL 

-/u) T^^/i^) -2-t Kn^E^v-oi^/v) -l-i'y^u:y:Jij/u:^^-^tY 

1) 3-i4-y/i^:tx2yz^=L/u)-3-:t^y:f^^':tl^^^f-J^i2 0g, 9 5. 
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1 5 y ^/u) t A-y /v:^x2^yi^;\,-rti ^ k ( i 8 . 0 g , 8 5. 6 ^ y ^/V) , 

^i!;*y iJ'A (2 6. 3 g, 0. 1 > T-fe h= hV/V (3 00ml) <Z)jg 

^m-k 6 0 'c-e 2 mm.w Lfco R]^>^m^w&mm t. tk ( 2 o o m i ) ■^mx.x 
m^a^fjv (2 0 0, 1 0 0ml) T'^ittiLyho ^m^^-MmksMimBr^^:^ 

=arf-y: h;W'Ji>'= 1 : 1-1 : 5) T'ft^L. 2- {A-y.jViru^yx/jv) -3- 

(4-7;k;tP7a;:::i7W) -3-;^'3ry:/n t°:^:/iga:^/U (1 9, Og, 6 3%) 

IR V max""*cm"^ : 1732, 1688, 1599, 1510, 1159, 851. 
10 'H-NMR (CDClg) 6 : 1.12 (3H, t, J = 7. 1 Hz), 3.29 (2H, d, J = 7.4 Hz), 4.01 
(2H, q, J = 7. 1 Hz), 4.53 (IH, t, J = 7.4 Hz), 6.88-7. 30 (6H, ra), 7.90-8.08 
(2H, m). 

2) ^S7Ki^^bffi^& (15. 4&, 0. 11 3^/1^) (^-^o^^^-zW^^T/W (2 0 0. 
ml) MM^. a^MiU^oM^Y]) (9. 5g, 0. .2 2 6^JU) ,^M:^X^ 

15 UTZmmUWLtc. ^^tl^^i*L. mm\^2- (4-77^;^-n^Vv^yW) -3- 

/u) ©i>^5=-yvdi--r/v (5 0ml) mm^Jifi^x^m.v 1 ^mmwLfco tK/^Ts- 

Rlt^m^ 1 M^^B^M^XR}itF^W± b^ tK (200ml) t m^^^y^ (20. 

^1^^ : @^^^^/^= 1 0:1-3:1) "^'JltliitT^ (2RS, 3RS) -2- 
(4-7/i^;^n^^^v^/i') -.3- (4-7/^;tP7j^:=^/^) -3-t Yu^-yfn\f^i^ 
j^^f^/i^de. 8g, 9 3%) i: L-C#f::o 

IR V max"" W : . 1726, 1713, 1605, 1510, 1225, 1159, 1030, 835. 
25 ^H-NMR (CDCI3) 5 : 0.94 (3H, t, J = 7.0 Hz), 2.80-3.02 (4H, m), 3.88 (2H, q, 
J = 7.0 Hz), 4.99 (IH, d, J = 4.8 Hz), 6.85-7.15 (6H, m), 7.30-7.50 (2H, 
m). 

3) (2RS, 3RS) -2- {A-y jV^^^yi^M -3- (4-7;U^P7ai — 
jiV) -Z-}iYxi^%^yn\f:^V^:^^jV {IQ. 5g, 5 1. 5 5; y ^;l^) O ;^ 
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i5 0m\) Wm^s 2mM:^mi\:.i-h]) t^J>>7kmm (5 1. Sml, 0. 
10 3 ^/l-) ^M^XmM.X^ 3 B^rB^i;^ Ufco RftW^ 1 M^M^ ( 1 3 0 m 1 ) 
Xm\^t tfdi. nm=^^J^(2 0 0, 1 0 0ml) -Clittl blTco ttlli?^^7KSfc#s 

5 (2RS, 3RS) -3- (4-77W;tP 7a:=yV) -2- (4-7/V;^-n^>^i;^yk) - 
3-t: KP^^v-yp (1 4. 2g, 9 4%) <Sr#fCo 

mp 169-170*C 

IRvmax^W: 1692, 1607, 1510, 1231, 1015, 839, 826. 

10 If^i®;: C, 66.75; H, 4.83 
UMii: C, 66.76; H, 4.64. 

^H-NMR (DMSO-dg) 6 : 2.70-2.95 (2H, m), 3.05 (IH, d, J = 11.0 Hz), 4.60-4.80 
(IH, ra), 5.65-5.80 (IH, m), 6.97-7.22 (6H, ra), 7.30-7.45 (2H, ra), 11.80-12.00 
(IH, br, OH). 

15 4) (2RS, 3RS) -3- [A-y JV:tny a^::^;\^) -2- {4-yjU:t^^yi^ 
yw) -3-t Kn.dr-^yp t*';^^^^ (1 3. 8g, 4 7. 2^y*yv) (D'rhy^h^ 
uyyy (15 0ml.) ^m^. i>7 3l::^7^7j^^7}^!J/^Ti^K (13. 2ml, 6 
1. 4 y^/V). <!: h yo^^/vr^^ (9. 2m l, 6 6. l^y^yl/) ^JP;t, 
3 0ja'PBW^bfco $6>{;i4H#FBl»iii5{ELfcm. ■m^\^. 7K (2 0 0ml) « 

20 x.xm^:^^j\^ (200ml) -cttW tfco ttttii^^ 1 ^it^ i: ISf nSWTKT'jJfc^- 
aigi^^^=^-y-V-g^i?3^^/P/6^bife^'fb$-€:-Cs (4RS, 5SR)-5-(4- 

:7/u;^D7aic:^/k) -.4- ( (4-:7/k;^p 37 oic^/i^) p< ^/i^) -1, z-i>r^^:/3 

v>y-2-^^^ (12. 8g, 9 4%) ^M^^LT#fCo 
25 mp 197-198°C 

IR V max'^'cm"^ : 1738, 1611, 1510, 1231, 1069, 1013, 980, 853. 

5cm^*ffi[Ci6Hi3F2N(^ t LT. 

ti-^^j|: C, 66.43; H, 4.53; N, 4.84 

^M\t-' C, 66.39; H, 4.40; N, 4.79. 
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I • ' . 

'H-NMR (CDCI3) 6 : 2.10-2.35 (2H, m), 4.10-4.30 (IH, m), 4.91 (IH, s), 5.79 
(IH, d, J = 7.6 Hz), 6.98 (4H, d, . J = 7.4 Hz), 7.13 (2H, t, J = 8.4 Hz), 
7.30-7.43 (2H, m). 

5) (4RS, 5SR) -5- ( 4 -v? /v;^ n 7 =./W) -4- ( ( 4 -V n y zc 

I 

' I * . 

5 =^/U) -I, 3-;^=3rf-)/y v^;^-2-;t^ (1 1. 8 7g, 4 1. O^y^ 

;u) ^ (200ml) mmi^ 8 W^ymit-T hV^ J>^7mW ( 2 5, 6 

4 

ml, 20 5 ^]} ^/u) t^iMK., 4mmmm^mLtco Emm^mm^. (20 
0 m 1) X'^m u mm^'^/i^ ( 2 0 0 m 1 X 2 ) xmm Lfc„ mmm^ma-Am. 

10 ^^-^^yii^h^^^n^^X. (IRS, 2SR) -2-T^y-l, 3-lf;5^ (4-7 
;V:tx2y^:=.;V) -\-yxi^<J—)V (9. 3 3 g, 8 6%) §r#fCo 
mp 66-67*0 

IRvmax'^'cm"^: 1603, 1510, 1225. 

Anal. Calcd for C15H15F2NO: C, 68.43; H, 5. 74;-N, 5.32 
15 Found: C, 68.30; H, 5.68; N, 5.17. 

.'H-NMR (CDCI3) 5 : 2.32 (IH, dd, J = 13.4, 10.2 Hz), 2.77 (IH, dd, J = 13.4, 
3. 0 Hz), 3.16-3.30 (IH, m), 4.64 (IH, d, J = 5. 2 Hz), 6.90-7.18 (6H, m),. 
7. .30-7. 42 (2H, m). ■ 

6) (1 RS, 2SR) -2-T5 3-t';?^ (4-77^:^0 7^^/^) -1- 
20 •fxi/'^J—jV (4 5 Omg, 1. 7 1^ P ^/I^) (Dg^^^^^/k (15ml) 

1-^7 h-fyu^ay K (3 8 6ml , 2. 5 6 ^ U ^/U) *5 J; t/^f pfiW7K ( 1 5 
ml) •^%^^X&.X^-^W^\^tz.^ Sf&?1^7K (100ml) "C^IRL. i^^^ 

f^/i^ ( 1 0 om 1 X 2) xm^ ufc„ m^^^m\-^w^xim\^. i^imit^^ 

T^M^b^i^ ( 5 1 5 m g , 7 2%) Sr#fc„ ' 
mp 199-200^0 

IRvmax'^W: 1640, 1605, 1539, 1510. 

Anal. Calcd for CgeHjiFaNGj: C, 74.81; H, 5.07; N, 3.36 
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Found: C, 74.56; H, 5.04; N, 3.27. 

'H-NMR (CDCl3)6: 2.75 (IH, dd, J = 14. 2, 10.6 Hz), 3.01 (IH, dd, J= 14.2, 
4.0 Hz), 3.63 (IH, d, J = 4. 0 Hz), 4.68-4.84 (IH, m), 5.04-5.10 (IH, m), 
5.89 (IH, d, J = 8.4 Hz), 6.92-7.30 (7H, ra), 7.32-7.52 (5H, m), 7.69 (IH, 
5 d, J = 8.2 Hz), 7.78-7.92 (2H, m). 
MMM 14 5 

4-7;l';tP-N- ( (IRS, 2 S R) -2- (4-:7/^;e-p 7 oi-/^) -1- ( (4- 
K 

10 (IRS, 2SR) -2-T^y-l, )\/is-xiy 

(4 5 Omg, 1. 7 1 ^ y*/^) <^T-fe MJ/V' (3 Om 1) 
4_;7yV;^p^;7^ Vy;;(7/>7j<>^^ (3 2 5mg, 1. 71 5 y */^) *3<ttJ«l^ 

jn^yw 3 - ( 3 -v^7< f^/l^T ^ y :/n hVU) ;;i7/^/i^'v^-l' 5; F • W^'^ ( 4 9 1 m g , 
2.56^ y^/U) *5j;D«l-t Kt3^v'-1 H-^>^)/ h y T^— (2 6 Img, 
15 1 . 7 1 5; y ^/W ^Jt)nx.-CMM-e3ll-^ti#bfCo S:jk&^^Sr7K ( l O Om l) 

I^U g^^^^/V (10 0m IX 2) -etftttjbfc. **W^*^fP^i^X*gfcil^ U 

imc^^ (5 7 1mg, 7 7%) ^#fCo 
20 mp 233-234'C 

IRvmax'^cm"^: 1644, 1626, 1601, 1508. 

Anal. Calcd for Q>2^^%'- C, 71.72; H, 4.63; N, 3.22 

Found: C, 71.58; H, 4.56; N, 3.12. 

'H-NMR (CDCI3) 6 : 2.77 (IH, dd, J = 14.4, 11.0 Hz), 3.03 (IH, dd, J = 14.4, 
25 4.4 Hz), 3,42-3.50 (IH, m), 4.64-4.84 (IH, tn), 5.04-5.12 (IH, in), 5.84 (IH, 
d, J = 8. 4 Hz) , 6. 92-7. 32 (8H, ra) , 7. 40-7. 60 (4H, m) , 7. 74 (IH, d, J = 8. 0 
Hz), 8.09 (IH, d, J = 8.4 Hz). 

■MM 14 6 

N- ( (IRS, 2SR) -2- (^A.-y ivir'^y -1- ( {A.-y xiy 3^ 

239 



wo 02/059077 PCT/JP02/00532 

(IRS, 2RS) -2-T^y-i, 3-^'^ {4-y ;i^^^y 

(4 5 Omg, 1. 7 1 5 P ^/l-) <^@^^^^/^ (1 5 m 1 ) 
xi^ri^'^yijjV^^/U'i^ ct y K (3 4 2m 1 , 2 . 5 6 5 y "^jM) iS^XJ^ma. 
5 (1 5 m 1 ) ^M^XmUX^ 3 ^fmW tfCo E^&?^=^7K (10 0ml) T« 

(1 0 Om 1 X 2) T'tttHtfCo JiWiS^I&fO^^TKT'^^bN M 

^reS-^^t^Mb-a^i^ (5 5 3nig. 8 7%) ^#fCo 
mp 203-204t: 
10 IRvraax"»'cm-^: 1645, 1537, 1512. 

. Anal. Calcd for C22H25F2NO2 : C. 70.76; H, 6.75; N, 3.75 
Found: C, 70.79; H, 6.80; N, 3.63, 

^H-NMR (CDCl3).S: 1.02-1.38 (5H. m), 1.50-1.80 (5H, m), 1.82-2.04 (IH, m). 
2.63 (IH, dd, J =14. 4, 10. 4 Hz), 2.84 (IH, dd,. J = 14.4, 4.4 Hz), 4.06 (IH, 
d, J = 4.0 Hz), 4.30-4.46 (IH, ra), 4.90-4.96 (IH, ra), 5.29 (IH, d, J = 8. 4 
Hz), 6.90-7.14 (6H, m), 7.30-7.42 (2H, m). 

^mm 147 ■■■■ 

N- ( (IRS, 2SR)-2- {4-7^^^:i-^y=^-^^) -1^ (. (4-7/V;^-n 7 c:c 

(IRS, 2SR) -2-r?y-l, 3-lf>^ (4-yj\^:tuys::=.M -I-T'p 
(4 5 Omg, 1. 7 l^V"^/^) (Or±h=^YV/^ iSOml) 
4-ya^^;V-n-m^ (2 8 0mg, 1. 7l5;y-=e/^) *3 J; 1 3 - (3 
-i^^^/vr :/nl:VW) ^/V/J^v^'f ^ F • (4 9 Img, 2. 5 6 5: y 

^/W) *5j:tJ?l-t Kndf^v'-lH-^»/hyT/-/V (2 6 1mg, 1. 7 15 

25 y^/^) ^M^x^uxm^mWLtio RjiiM^^ (1 oomi) -ewt> 

(1 0 Om 1 X 2) -CttW b^tc ttW?^^ISftl^:^"e?5fc#U ^tK^^'V 

^^•^ A -ef^j^m^BE^* u fco BM^^ ^ v' y ^ <^^>:* 7 ^ t3 h 7 7 ^' - 



15 



20 



2 3.mg, 7 5%) «r#fCo 
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mp 147-148°C 

IRvmax'^'cm"^: 1645, 1609, 1549. 

Anal. Calcd for CgsHasFzNOg: C, 73.33; H, 6.15; N, 3.42 
Found: C, 73.34; H, 6.09; N, 3.35. 
5 >H-NMR (CDCI3) 6 : 1.70-1.90 (2H, m), 2.00-2.12 (2H, m), 2.44-2.58 (2H, m), 
2.62 (IH, dd, J =14. 4, 10. 4 Hz), 2.80 (IH, dd, J= 14.4, 4.4 Hz), 3. 74 (IH, 
s), 4.32-4.48 (IH, m), 4.90-4.98 (IH, m), 5.32 (IH, d, J = 7.6 Hz), 6.84-7.16 
(8H, m), 7.20-7.42 (5H, m). 
MMM 14 8 

10 N- ( (IRS, 2SR) -2- (4-7;^;^-P7ai::^/W - 2-1: Kn V- 1- ( (4 

1) 3- (4-7/1^^0:7*::^;^) -3-;r^yyp t'j^-^'iga^f^/w (2 0 g, 95. 

1 5: y ^/l^) t4-;^ h ^-y^V^JjV^ DjJK(11.6ml,85.65:y ^;k) , 

^i?;t7y !>A (2 6. 3g, 0. 1 9^/V) , Tir b U /I^ (3 0 Om l ) <Z)M 
15 ^m.^ 6 0 "C-e 6 bfCo SiSIS^MM^ tK ( 3 0 0 m 1) ^APx.T 

g^if^^/u (3 0 Om 1 X 2) T'ttttibfcio ttl±i^Sr7Kj5fc^> m^i^mk^ ^-^'y 
-effect U ^^S*UfCo a»^i^y;57^>;577Ai5'n-^bi7-7 7^- {-^^ 

f-y : g^^:t^/U= 1 0 : 1-5 : 1) 3- (4-7/U^d 7ai-7U) -r 

3-:^^y~2- (4-p« h^^rv-^i/v^/l-) T'p (2 6. 6 g, 8 5%) 

20 SrJft^^i^i LT#fCo 

IRvniax'"''*cm"^: 1734, 1686, 1597, 1514, 1250, 1179, 1159, 1034, 849, 824. 

'H-NMR (CDCI3) 6 : 1. 13 (3H, t, J = 7. 2 Hz) , 3. 26 (2H, d, J = 7. 6 Hz) , 3. 76 
. (3H, s), 4.10 (2H, q, J = 7.2 Hz), 4.53 (2H, t, J = 7.2 Hz), 6.79 (2H, d, 

J = 8.2 Hz), 6.95-7.20 (3H, m), 7.90-8.10 (2H, m). 
25 2) UitM:^ (2 1. 2 g, 0.. 1 5 e^-/!^) (^v^^^yL-ai— T/l^ (2 0 0ml) 

mm\^. Tii.mim^^i'h (is. ig. o. 3 i-=e/u) ^M^xm&v2 

2- (4-p< h ^iy^yi^/U) -fu }i'^y^:^^jU (25. 7g, 77. 8^!) ^e/U) 

(^v^aif^/ujc-x/^ (50ml) mm^M^xm.M.x^i^mmnLt.. tk^t. r 
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1 M&M.m^Mx.xEft:-^i^± tK ( 2 o o m i ) tw^^f-ji^ (200 

Atr^jitU ^i±©5fetyco a©!^Sr->y :^y/^;^7 7Ai^n-r hiJ^y^^- 

f-i-^ : @^ig:r^/l.= 1 0 : 1-3 : 1) TlS^LT. (2RS, 3RS)-3-(4 

f-/^(2 3. 3g, 9 0%) ^m^m-ik^ t Lxmc. 

IR V max^^'cm"^ : 1726, 1607, 1512, 1248, 1223, 1179, 1034, 839. 
^H-NMR (CDCI3) 6 : 0. 95 (3H, ,t, J = 7. 2 Hz) , 2. 85-3. 00 (3H, m) , 3. 76 (3H, s, 
OMe) , 3. 89 (2H, q, J = 7. 2 Hz) , 4. 95-5. 07 (IH, m) , 6. 70-6. 88 (2H, m) , 6. 93-7. 12 
10 (4H, ra), 7.30-7.47 (2H, m). 

3) (2RS, 3RS)-3- (4-y/U:^uyj^:::^jU) -3-t KD=¥i^-2- (4- 
^ h^^^^yi^/U) •:fui:°^ym^^/l^ (2 2. 8g, 6 8. 6^V^M (D/^ 

y-^^ iioomi) mm\^. 2m'^:^mhi-h])pj^:^mm (6 9m\, o. i 
•3 7 -^yi^) ^mk.xmux 4 mmmw ltc, sjsis^ e m^mrnxm^ t Ltcm. 

15 (3 0 0ml) ^Mx.^ g^^ai^/V (2 0 0ml X 2) T**4tl:|UfCo ttW^^TK 

=^—y-/\^(DU^U7!)>h1^^it^'^Xs (2RS, 3RS) -3- (4-7/^;to73i 

-3-t \?u^i^-2- (4-^ h=¥v'^^v?yV') T'n t°:^>:^ (.1 4. 8 g, 
7 1 %) Sr#fc„ 



20 mp 96-98t: 

IRvraax'^cm-^: 1690, 1611, 1514, 1254, 1235, 1036, 837. 
5D^53-Wii[C„H„FO, i LT, 
t^^'^il: C, 67. 10; H, 5.63 
C, 67.11; H, 5.65. 

26 ^H-NMR (DMSO-dfi) 5 : 2.70-2.90 (2H, m), 2.95-3.10 (IH, ra), 3.70 (3H, s), 
4.60-4.75 (IH, m), 5.60-5.75 (IH, m), 6. 79 (2H, d. J = 8. 8 Hz), 7.00-7.20 
(4H, m), 7.30-7.45 (2H, m), 11.80-11,95 (IH, br, OH). 
4) (2RS, 3 R S) -3- (4-7/1^;^- py^i^/k) -3-t KudrV-2- (4- 
:^ yat°:ty^(i3. 7g, 4 5. 0 5:IJ^;W) (D-rh7tK 
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1:2^7 y il 5 0ml) ^m^> Z^y^^^^^^^^V/l^Ti^h^ il 2. 6ml, 5 
8 . 5 ^ y ^/l^) th]} ^f-jvr %V 78ml, 63. O^U ^/l^) ^kt^TL^ 
3 0'j^fm^\^1t. ^ bt-4B#^»MLfc^. tK (2 0 0ml) <^iP 

TCXW^^'^J^ (20 0ml) -ettHi L/Co ttt±l^^^ 1 i:iafP*W7K-e^5fe 

jj^p-r hiJ^77^- (i>PP7jsyWi>. : g^igj:f^/k= 4 : 1-2 ; 1) T'ltMtT^ 
(4RS, 5 SR) -5- (4-7/P;^-n:7cii^/W) -4- ( (4- (^ f-yl^;t=3rv') 7 
3i::^/k) T^f^/l-) -1, Z-:^^'^V^)-JV-2--tV (13. Og, 9 6%) ^ife^ 

10 mp 125-126°C 

IRvmax'^'"cm"^: 1738, 1613, 1514, 1248, 1107, 1036, 845, 824. 

H-^fi: C, 66.77; H, 5.44; N, 4.58 
%M\%'- C, 66.57; H, 5.31; N, 4.49. 
15 'H-NMR (CDCL) 6 : 2.10-2.30 (3H, tn), 3.78 (3H, s), 4.10-4.30 (IH, m), 4.94 
(IH, brs), 5.78 (IH, d, J = 7.6 Hz), 6.78-6.90 (2H, m), 6.90-7.00 (2H, in), 
7,07-7.20 (2H,. ni), 7.30-7.45 (2H, ra). 

5) (4RS, 5 SR) -5- (4-7;^;^a73:.^/^) -4- (. (4- (p<^/U^^ 
v^) ya^=:.)V) -1, Z-i>r^^V^)-J^y-2-:^y (12. 8g, 42. 5 

20 5 y ^iV) (0:^9 J -)\^ (20 0ml) 8 m.'^im.w^-f V y ^^j^imwi ( 2 

6. 6ml, 2 10 ^ y^/W) ^Mtl. 4B#»ii3tiiSLfCo W^^^^Wk. tK 
. (2 00ml) T*#f^L> g^i?jc^/k (2 0 Om 1 X 2) TrttlH LfCo 

f-/W-^drf-:/j6:.P>SS$^$ii:T. (IRS, 2 S R) -2-T 5: y-1- (4-7;^ 
25 ;^P7iz:^/^) -3- (4- (pf^^/Wj^'^v') 7^^^/^) - 1 p (10. 
0 8 g , 8 6%) ^#fCo 
mp 78-79'C 

IRvmax™''cin-': 1611, 1603, 1584, 1512. 

Anal. Calcd for CwHieFNOg: C, 69.80; H, 6.59; N, 5.09 

248 



wo 02/059077 PCT/JP02/00532 

Found: C, 69.69; H, 6,65; N, 5.00. 

'H-NMR (CDCI3) 6 : 2.27 (IH, dd, J= 13.8, 10.4 Hz), 2.72 (IH, dd, J= 13.8, 
3.2 Hz), 3.16-3.28 (IH, m), 3.78 (3H, s), 4.65 (IH, d, J = 4. 6 Hz), 6.78-6.86 
(2H, m), 7.00-7.12 (4H, m), 7.32-7.72 (2H, m). 
5 6) (IRS, 2SR) -2-T^y-l- (4-7/^;^P7^=/U) -3- (4- (^ 
5^/k;t'3s^t/) 73:ri/V) -1-:7'p/nV— (4 5 Omg, 1. 6 4 5. ]} ^ /u) (DB 
m^^/l^ (15ml) Mm^l-i-y h^/W^py K(36 9ml, 2. 45^y^ 
isXXJ^muSWTk (1 5ml) ^iJU^xmEL-Xsn-l^mWLtCo S«^7K (1 
0 0ml) T^^U i^^^^/l' (1 0 Om 1 X 2) TttttlLfCo ttWIS^I&IO^t 

-^drf - y jO^ bfl)^^ $ -^T^jaib-^ife ( 6 2 2 m g , 8 9%) ^#.fc„ 
mp IQS-IQQ'C 

IR V max'^^cm'^ : 1640, 1611, 1541, 1510. 

Anal. Calcd for C27H24FNO3: C, 75.51; H, 5.63; N, 3.26 

15 Found: C, 75.25; H, 5.88; N, 3.18. 

.^H-NMR (CDCl3)6: 2.69 (IH, dd, J= 14,2, 10.6 Hz), 3.01 (IH, dd, J =14.2, 
4.0 Hz), 3.80 (3H, s), 3.93 (IH, d, J = 4.0 Hz), 4.70-4.88 (IH, m), 5.02-5.10 
(IH, ra), 5.82 (IH, d, J = 8. 2 Hz), 6.86 (2H, d, J = 8. 6 Hz), 7.00-7.20 (4H, 
m), 7.20-7.52 (6H, m), 7.73 (IH, d, J = 8.0 Hz), 7.80-7.92 (2H, m). 

20 MMM 14 9. 

4-y'yW^P-N- ( (IRS, 2SR) -2- (4-7y'U;^P 7^^— /l^) -2-t Kp^ 

( (4- 7a:^/v) ^^/k) ^5^/k) - 1 y ^ \^ y :i3 /u 

(IRS, 2SR) -2-T^/-l- (4-y;U:tuyau=.jU) -3- (4- (/^/U 
25 :7 3i— /k) -l-T'P/^y— (4 5 0mg, 1, 64^})^M (D7±Y 

^h])/!^ (3 0ml) W<^\^4-y/P:txii-y'$ruy:Jtjjut^y^ (3 1 img, 1. 
6 4^]) ^/l^) *5 J; 0^ 1 3 - ( 3 -^J;^ ^jV7 ^ / :/ p tVw) :h ^ 

K • i^i?:^ (4 7 Omg, 2. 4 3 5: U ^/W fcit/l-t: Kp^v'-I H-^^^y' 

b y T (250mg, 1. 645:y ^ju) ^MK-xMux^m^mw bfco m 
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^Mt^7k (10 0ml) TI^IRU H^^f-zV- (1 0 Om 1 X 2) T'ttlfJ Lf^o 

U m^^^f^-^^iry-ii^hWi^^-^^X, ^m\\^-t^ (5 5 Smg, 7 6%) 
5 ^#fCo 

mp 210-2 11°C 

IRvmax'^'cm-*: 1640, 1624, 1599, 1539, 1512. 
: Anal. Calcd for C27H23F2NOJ: C, 72.47; H, 5.18; N, 3.13 
Found: C, 72.39; H, 5.08; N, 3.01. 
10 'H-NMR (CDCI3) 6 : 2.70 (IH, dd, J = 14.4, 10.8 Hz), 3.00 (IH, dd, J = 14.4, 
4.0 Hz), 3.80 (3H, s), 3.84 (IH, d, J = 3.6 Hz), 4.66-4.84 (IH, m), 5.02-5.10 
(IH, m), 5.81 (IH, d, J = 7. 6 Hz), 6.85 (2H, d, J = 8. 8 Hz), 6.92-7.22 (6H, 
m), 7.40-7.60 (4H, m), 7.76 (IH, d, J = 8.4 Hz), 8.08 (IH, d, J = 8.0 Hz). 
15 0 

15 N- ( (IRS, 2SR) -2- {A:-yjV:^x2y -2-t Kn^v-l- ( (4 
. - (;^ f-/^;r=3f'v^) ya:.:^;v) ^^yu) oi^/u) x/^ u^^^:y:^7U-^^'^%Y 

(IRS, 2SR) -2-r5:y-l- {A-yMny -3- (4- (;><^/V' 

;^de>>') ycczn/l^) -l-yp/^y— (4 5 Omg, .1 . 64^y^/l^) (OW^^ 
^/V' (1 5ml) ^^^iCv'i5^P'-^^f->';;(7/^4^^::i;Ui{^D y K (3 2 8ml . 2. 4 

20 5 ^ y*/^) mium^wM-^ (15ml) ^■mk.xmm.xm^m.wx^fLo s^^^ 

^tK (10 0ml) -e^l^U mm^^J^ (10 0ml X 2) •T?*4l±JLfCo 

^iafp^m7KT'i5fe# ^^imm-^^^i/^j^x%mkW&m=^i^t^o nmm^^ 

m=^'^^^-^^^^^ii^hW^^^^Xmm\t'k^ (5 2 9mg, 8 4%) ^#fc„ 
mp 193-194'C 
25 IRvraax'^W: 1647, 1539, 1512, 

Anal. Calcd for CgsHgaFNOj: C, 71.66; H, 7.32; N, 3.63 
Found: C, 71.57; H, 7.40; N, 3.55. 

^H-NMR (CDCI3) 5 : 1. 02-1. 40 (5H, m), 1.54-1.80 (5H, ra), 1.88-2. 08 (IH, m), 
2. 56 (IH, dd, J = 14. 4, 10. 2 Hz) , 2. 82 (IH, dd, J = 14. 4, 5. 2 Hz) , 3. 78 (3H, 
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s), 4.30-4.50 (IH, m), 4,45 (IH, d, J = 4. 4 Hz), 4.88-4.92 (IH, m), 5.24 

(IH, d, J = 7.0 Hz), 6.81 (2H, d, J = 8: 8 Hz), 6.98-7.10 (4H, ra), 7,28-7.40 
(2H, m). 
mi 5 1 



5 N- ( (IRS, 2SR) -2- (4-:7/W;^P 7 j:^/U) -2-t: Kn^i/-1- ( (4 

(IRS, 2SR) -2-T^y-l- i4-y/l^^U-73L=^/U) -3- (4- (p<f-/W 
:^dri/) y:j:,=./v) -\--yu^^J—)V (4 5 0ing, 1. 6 4 ^ y ^/l') (OT^V 
= MJ/U (3 Om 1 ) ^^g{j:4->'ai=yk-n-igi? (2 6 8mg, 1. 64^y^ 
10 }V) *3 J; t/ 1 - 3 - ( 3 - v';'^ ^/I^T ^J-fxi tVW) ;i7yU#v^xt' 5 K • 

(4 7 0mg, .2. 4 5.^ U^/k) :}oj;tKl-t Kl3^i/-lH-^W^yT^/- 
/K250mg, 1. 64^y ^/i^) <lr;!jn^T^?UT*«mi^|i Ufco S«^7K ( 1 
0 0ml) T'#f)?Us g^^o^^/W ( 1 0 Cm 1 X 2) T'JfettlLfCo tttfcJ^S^I&fP^ 

15 (^=¥f-> : Tir b>'= 1 : 1) T?i^^U 

-^^^:y%^hW^^n-^^X. UmWl-b^ (5 7 5mg. 8 3%) ^#fCo 
mp 130-131^: 

IR V max^'cm"^ : 1645, 1607, 1512. 

Anal. Calcd for C, 74.09; H, 6.70; N, 3.32 

20 Found: C, 74.05; H, 6.82; N, 3.24. 

^H-NMR (CDCI3) 6 : 1.70-1.90 (2H, m), 2.00-2.12 (2H, m), 2.40-2.62 (3H, ra), 
2.80 (IH, dd, J = 14.2, 4.4 Hz), 3.72 (3H, s), 4.05 (IH, d, J = 4.4 Hz), 
4.32-4.48 (IH, ra), 4.88-4.98 (IH, m), 5.27 (IH, d, J = 7. 2 Hz), 6.79 (2H. 
d, J = 8. 6 Hz) , 6. 96-7. 14 (6H, m) , 7. 16-7. 40 (5H, ra) . 

25 ^WM 15 2 

N-[(1RS, 2SR)-1- {A-'Ur J^lz-JjV) -2- {A.~y )Vy^uy a^^jV) 
- 2 - 1 K D 10 )V/^ X t e r t -rf'^JV 

1) 2- (4— >'T/^>'v^/^) -3- {A:-y)Virny -3-;^-=3ryyal:° 
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(4-7;V;^n^://^/l^) g^^^^/H 5-. 30g (72. 79^ (O 
1 , h^v'^iJ' 1 0 Om 1 ^li^ii7K^^T6 0 yoTK^ib"^ b y 

^■^yy^:ymM^2. 9ig (7 2. 8^y*/W €fJPx.> ■e<^^*o. sNpftlil 

#t;fco 4-'>'T/^^^v'/^yp 5 Kl 4. 3g (7 2. 8^]}^JU) (0 1, 2- 
5 h V^i? 5 0 m 1 ^m^^^UX'M^, Mm.V 4 BtPB^i^ bfc., EJt^^Tk 

10 J|Xft2 0. 6 0 g liX^8 7% 

mp 85-86°C; 'H-NMR (CDCI3, 200MHz) 6 1.12 (3H, t, J = 7. 2 Hz), 3. 38 (2H, 
d, J = 7.2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.56 (IH, .t, J = 7. 5 Hz), 7.14 
(2H, t, J = 8.6 Hz), 7.35 (2H, d, J = 8.0 Hz), 7.56 (2H, .d, J = 8. 0 Hz), 
8. 00 (2H, dd, • J = 5..4 Hz, 9. 0 Hz) ; IR (KBr) 2230, 1730, 1692, 1599, . 1508, . 

15 1306, 1285, 1236, 1202, 1161, 851 cm"'; Anal. Calcd for CigHieFNOg: C, 70. 14; 
H, 4.96; N, 4.31. Found: C, 70.20; H, 4.84; N, 4.29. 

2) (2RS, 3RS) -2- (4-v'Ty^yv'/^) -3- (4-7/^;^n7^^/^) 

- 3 - 1 K o v':/ P tf.^ 

M-itM^^. 5 2 g (6 2. 5 5: y^yW ^i^^Ji^yVJ^— x/H 0 0ml 

20 w L^j:i>^h:^m<t^ ^mi- v]}^j^4. 73g (i255:y ^ju) ^mm.xi3ax.. 

y^^v^/W -3- (4-77U;^-o7:t— /V) -3-;a-^y7°n 0. 
17g (31. 26^y "ejU) (Di^:J^^/U:3^^TJl^ 5 0ml I^^^^M^Mx.^ ^ 

y^-\LX^%\. 1-2/1) s @6^i^^#fCo 

I|XM4. 2 9 7 g 1|X^4 2% 
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^H-NMR (CDCI3, 200MHz) 8 0.93 C3H, t, J = 7. IHz), 2.82 (IH, d, J = 2.8 Hz), 
. 2.89-3. 08 (3H, m), 3.88 (2H, q, J = 7.2 Hz), 5.03 (IH, dd, J = 2. 5 Hz, 5.1 
Hz), 7.05 (2H, t, J = 8.8 Hz),. 7.20 (2H, d, J = 8. 4 Hz), 7.37 (2H, dd, J 
= 5.2 Hz, 8.4 Hz), 7.53 (2H, d, J = 8. 4 Hz); IR (neat) 3484, 2230. 1725, 
5 1607, 1508, 1223, 1179, 1159, 1032, 839 cm"* 

3) (2RS, 3RS) -2- (4-i/Ty^:^v^;W) -3- (4-7;l^;^o7a:ri/^) 

(2R S, 3RS) -2- (4-Vr7^:/v=/^) -3- (4-7/l^;^P 7 j.c^/L') - 
S-t Ka^v'7°P t:°:t>'^^^.'^4. 14 5 g (12. 6 6 5:];^/^) (D^^/ 
10 — /^3 Om 1 -X byt Kp77^2 Om 1 ^f^l.Cl NTKi^fh"^ h )) "0 J>-7^UW. 
2 5. 3ml (2 5. 3 5 P ^/V) ^jUPx-s ^MT— PAit^LfCo mM^^B. 

15 l\^&3. 5 5 9 g ID1^9 4% 

mp 165-168°C; *H-NMR (CDCls-DMSO-de, 200MHz) 5 2.89-3.15 (3H, m),- 5. 03 .(IH, 
d, J = 5.0 Hz), 7.03 (2H, t, J = 8. 6 Hz), 7.24 (2H, d, J = 8. 2 Hz), 7..40 ' 
(2H, dd, J =5. 5 Hz, 8.5 Hz), 7.51 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3476, 3152, 
2232, 1719, 1678, 1605, 1508, 1406, 1225, 1175, 1157, 845 cm"'; Anal. Calcd 

20 for C„Hi4FN0i: C, 68.22; H, 4.71; N, 4.68. Found: C, 67.98; H, 4.83; N, 4.47. 

4) (4RS, 5 SR) -4- (4-i^Ty^:/v'/V') -5- (4-7/U;^-P73i^M 

-1, 3-:^^'9-:/]}i^y-2-:ty 

(2RS, 3RS) -2- (4-i/ry^>'v';l^) -3- ( 4 - 7 yl-;^ P cc ^>^l^) - 
S-t KP=¥i/7"P b°^^^^3. 3 8 5 g (11. 3 1 5: V^/l^) h 7 k Kp 
25 yyys OmlWm\^hV^i'/\^r^:y2. 3 6ml (17. 0^y^/W),v'7 
:tc:^/i-7js;^7j>yykrv^K3. 42 g (12. 4^y^/^) ^M:^. —f^mMML 
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Sfe^B^H JlXft2. 7 4 1 g W8 2% 

mp 170-173'C; ^H-NMR (CDCI3, 200MHz) 8 2.36 (2H, d, J = 6. 6 Hz), 4.27 (IH, 
dt, J = 7.5 Hz, 7.5 Hz), 5.17 (IH, br s). 5,81 (IH, d, J = 7.8 Hz), 7.13 
. (2H, t, J = 8.6 Hz), 7.13 (2H, d, J = 8.0 Hz), 7.35 (2H, dd, J = 5.2 Hz, 
5 8.4 Hz), 7.59 (2H, d, J = 8. 0 Hz); IR (KBr) 3324, 2240, 1748. 1514, 1225 
cni"^; Anal. Calcd for C17H13FN2O2: C, 68.91; H, 4,42; N, 9.45. Found: C, 68.98; 
H, 4.43.; N, 9.33. 

5) (4RS, 5SR) -4- (4-^/7/ ^>v^/V) -5- (4-7/^:^^ 7:t=/l/) 

10 (4RS, 5SR) -4- i4-iyT/^yi^/V) ^5- {A-y /l^:tuy - 
1, Z-^t^'^-y]) 1^-2 1^2. 6 2 2 g (8. 8 4 9 5: ]) -^E-/^) . — M^v^- 
t e r t 2 . 32g (10. 6 ? !) ^/V) . 4-N, N-v^^ f-/^T 5 7 

■ Vi^yo. iig (0. 8 8 ^ y^/i^) or-iri- h om 1 ^i^^^ta-e— 

U^i^^n IR1:3. 2 4 3 g liX¥9 2% 

mp 161-163t:; ^H-NMR (CDCI3, .200MHz) 6 1.51 (9H, s), 2.63 (IH, dd, J = 8. 6 
Hz, 14.2 Hz), 2.93 (IH, dd, J = 4. 7 Hz, 14.3 Hz), 4.74-4.85 (IH, m), 5.68 
20 (IH, d, J = 6.6 Hz), 6.80 (2H, d, J = 8.0 Hz), 7.00 (2H, t, J = 8.6 Hz)i 
7. 16 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) , 7. 39 (2H, d, J = 8. 0 Hz) ; IR (KBr) 2982, 
2228, 1815, 1721, 1514, 1368, 1152, 1069 cm"^; Anal. Calcd for C^^^^O^- C, 
66.66; H, 5.34; N, 7.07. Found: C, 66.76; H, 5.37; N, 7.09. 

6) N-[(1RS, 2SR)-1- {A-i/T /^y^y'f^) -2- (4-7/^;^p7 
25 :^=^JV) -2-t Ko=^i/^f^/^] 10/W^^yi^i e r t 

(4RS, 5SR) -4- U-'yr J^yi^f\^) -5- U-yf^:tnya:.=^;V) - 
2-^^y-l, 3-:t^'^y^Ji^y-3-:^JU^yBt e r t->^>/U3. 0 1 4 g (7. 
6 0 3 5; y^/l^) (Dp^^y-J^2 Om 1 -T h7t Vuyyyi OmlMWi^T^B 
it-t h ]) ^ 0 . 3 3 g (8. 3 6 ^ y^/V') f^)7^/^>'^2 Om l^^^i^TkJ^T 
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mm'r^:^iy^j>,xmm. i^lJ;*y/^^iiLfcf^. mm^^Bm^Ltzo n^fitc 

liX42. 36 6 g J|X^8 4% 

5 mp 203-204°C; 'H-NMR (CDCI3, 200MHz) 6 1.33 (9H, s), 2.67-2.98 (3H. m), 4.06 

(IH, br s), 4.63 (IH, br d, J = 8.4 Hz), 4.93 (IH, br s), 7.07 (2H, t, J 

= 8.6 Hz), 7.21 (2H, d, J = 8. 2 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.6 Hz), 7.54 

(2H, d, J = 8. 4 Hz); IR (KBr) 3466, 3366, 2236, 1684, 1508, 1530, 1221, 1171 
cm'i; Anal. Calcd for C2iH23FN203: C, 68.09; H, 6.26; N, 7. 56. Found: C, 68.20; 
10 H, 6.18; N, 7.60. 

MMM 15 3 

N- [ (IRS, 2SR) -1- {^-yTy^yi^/U) -2- (4-7/W^P7;t^/l') 

1) (IRS,. 2 SR). -2-T5/-3- (4-v'Ty :7m::i/l.) -1- .(4-:7/P;^ 

N- [ (IRS, 2SR) -1- (4-iyT y^l^i^JV) -2- {4-y;U^u-7a:,=^ 
)V) -2.-M )^u^^y3^^)V\ iJjV/^^^y'^x e r t-7'^y^2. 1 9 9 g (5. 9 
3 7 $ U^/l^) , lii^^4m 1 (O:^^ J—)V2> Oinl-xh7tKo77>'20m 



^ Jl^y T ^^i^ l|K4l. 5 5 7 g J|X^9 7% 
'H-NMR (CDCI3, 200MHz) 6 2. 44 (IH, dd, J = 10. 3 Hz, 13. 5 Hz) , 2. 88 (IH, dd, 
25 J = 2. 9 Hz, 13. 9 Hz), 3. 28 (IH,. ddd, J = 3. 2 Hz, 5. 1 Hz, 10. 2 Hz), 4. 64 (IH, 
d, J = 5.2 Hz), 7.08 (2H, t, J = 8. 8 Hz), 7.27 (2H, d, J = 8.6 Hz), 7.37 
(2H, dd, J = 5. 6 Hz, 8. 8 Hz) , 7. 58 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3350-2750, 
2224, 1605, 1507, 1221, 1044, 828 cm"^; Anal. Calcd for CjeHuFNaO-0. 2H2O: C, 
70.16; H, 5,67; N, 10.23. Found: C, 70.55; H, 5,84; N, 9.95. 
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2) N-[(1RS, 2 SR) -1- (4-^/Ty^>'i^/U) -2- (4-7/^:^0 7 
ot^/l/-) -2-t Kpdri/aif^/P] -4-7/^^D•:^7^$' ^y-l-;&/W5j?drf-^ K 

(IRS, 2SR) -2-T^/-3- / V 3l:^;V) -1- {A-yMny 

aicn/k) 7'P/^°;^-l-;r— /l^O. 168g (0. 6 2 2 ^y^/W , 4-7/^;^P- 
5 l-t7h:3^^0. 12g (0. 6 2 5:y^/V). 1 -t Kp ^Jrv-^:/^' b U T^- 
yU7K?Pi^0. lOg (0. 6 2 ^ y^/l-) ^Ti? hy/H Om 1 4'T'Jt#tJ'^ 
e> 1 3 - ( 3 -v^7« ^^i^r 5 / 7° P tVl^) ^ /I'/is v?-r ^ K ■ 0 . 1 

efe^^ l|X*0. 21 7 g 2% 

mp 248-249°C; *H-NMR (CDClj-DMSO-de, 200MHz) 5 2.93 (IH, dd, J = 11.0 Hz, 
14.4 Hz), 3.14 (IH, dd, J = 3. 4 Hz, 13.6 Hz), 4.64-4.79 (IH, m), 4.94 (IH, 

15 t, J = 4.6 Hz), 5.42 (IH, d, J = 4,2 Hz), 7.02-7.12 (3H, ra), 7.20 (IH, dd, 
J = 5. 5 Hz, 7.7 Hz), 7.37-7.58 (9H, m), 7.78 (IH, d, J = 9.4 H), 8.05 (IH, 
d, J = 7. 6 Hz) ; IR (KBr) 3476, 3291, 2232, 1642, 1626, 1603, 1537, 1508, 
. 1225, 847 cm'^; Anal. Calcd for C27H20F2N2O2 : C, 73.29; H, 4.56; N, 6.33. Found: 
C, 73.08; H, 4.43; N, 6.10. 

20 15 4 

4-7/V;tn-N- [ (IRS, 2SR) -2- (4-7/W;^-o 7a:=;W) -2-t Kp^ 

(4-^y7'pfcVi^-^:/v>/u) i-y^v:y-i-ti;V'^^^^ 

1) 3- (4-7/l^;tP73.^yU) -2- (4-Y y7'P tVl^^yv^/W) -3~^^y 
25 {A-y )Vil!rxi^VV ^ )V) ^^:i,^/U2 3. 21g (110. 4^ iJ */U) <D 

/■?7 7>f >S^tl4. 4 2g (llO^y^/W ^M'k., ^(D%%0. 5^^1Jt# 

Lfco 4->i' y7°p tvp^i^v^/pij' p y Ki 8. 6g (1 1 0 5 y^/i^) (Z)i, 2- 
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M^Wi^ 2 1. 0 1 g UZ^ 5 6%' 

5 ^H-NMR (CDClj, 200MHz) 6 1. 12 (3H, t, J = 7. 1 Hz), 1. 20 (6H, d, J = 7.0 Hz), 
2.78-2.91 (IH, m), 3.28 (2H, d, J = 7. 2 Hz), 4.10 (2H, q, J = 7. 1 Hz), 4.55 
(IH, t, J = 7. 3 Hz) , 7. 06-7. 26 (6H, m) , 7. 98 (2H, dd, J = 5. 7 Hz, 8. 7 Hz) ; 
IR (neat) 2961, 1738, 1688, 1599, 1508, 1271, 1235, 1159, 849 cm"^ ■ 

2) (2RS, 3RS) -3- J]^:^uy :ii=./l') -3-t Kodrv'-2- (4- 

^^bffiias. 4 1 g (6 1. 7 ^ y^/U) 0 0ml T'jt 

W\.fit^h-^m\Lir^t^%^\^'')V 67g (12 3 5;];^7V) ^^ig.T;bn^. 

^O** 2B#^m#.bfCom^^<^>^m^^^6ig-e^^t (i;?^^>'V3i-r/VTj5fe#) ^ 

15 ;^n73i::^/V) -2- (4-^ y^^cr bVP^:/^^/^) -3-;t^y7°P 

10. 57g(30. 875 y^yW) (Ox>^^)VaL^'T)V^ 0 m 1 ^Ig^^tfiTil] 

20 hi^^y-r-filTMi^t (^=3rf->^/@^^:3^^/^=6/l-3/l) , S^i^^# 
i^fel^l^ IXft 8 . 4 3 3 g 7 9 % 

^H-NMR (CDCI3, 200MHz) 8 0. 91 (3H, t, J = 7. 1 Hz) , 1. 20 (6H, d, J = 7. 0 Hz) , 
2.71-3.09 (4H, m), 3.80-4.96 (2H, m), 5.00 (IH, s), 6.94-7,11 (6H, ra), 7.37 
26 (2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (neat) 3445, 2961, 1726, 1713, 1510, 1225, 
1157, 1032, 837 cm-^ 

3) (2RS, 3RS) -3- i4-'7jU:tnyau=ijU) -3-t Ko^v'-2- (4- 

(2RS, 3RS) -Z~ {A-yjVirxiy:x.=^;V) -3-t Kndrv'-2- (4--f y 
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7°P tVV'^^^v^/V') }i':ty^^'^/i^8. 267g (24. 00 ^V^/^) (D/ 
^ yf-;VAQm \ h7 t Kn77>'5 0 m 1 ^Mt- 1 N7K^^b•:^ b U l>i^7K 
^^4 8. 0ml (48. 0 5: P ^/l^) ^JO;t. ^iaT-BAit#bfCo ^f&^^^l^ 

I|X*6. 2 7 5 g l|X^8 3% 
mp 147-148°C; ^H-m (CDCI3, 200MHz) 6 1.21 (6H, d, J = 7. 0 Hz), 2.78-3.09 
(4H, m), 5.04 (IH, d, J = 4.4 Hz), 6.98-7.12 (6H, m), 7.36 (2H, dd, J = 5. 2 
10 Hz, 8. 6 Hz); IR (KBr) 3330, 3050-2600, 1690, 1518, 1240, 1221, 1196, 849,. 
839 cm"'; Anal. Calcd for C19H21FO3: C, 72.13; H, 6.69. Found: C, 72.03; H, 
6. 55. 

4) (4RS, 5 SR) -5- (4-:7yW:^P73^:=>'V) -4- (4-^yynf/U^ 

15 (2RS, 3RS) -3- ( 4 73^=^/1^) -3-tKn^i/-2- (4-4 y 
7°o t:°;r^^6 . 128g (19. 375 U ^e/U) (O^r h 7 t 

Kn:77^8 Ota I^I^JC by J^^/l'T5>'4. 0 5ml (2 9. l^D^/W) > 
x^y :x.^)Viisk:^-^d )vr K5. . 8 6 g (2 1 . 3 5: y ^/V) ^APx.> — ttfial • 

20 bi/77>f-iiT*tiib (^=2rf->'/g^i&ji^/U= 3/1 - 1/1). ^ h/l-:^y- 
efeii^^ J|X»5. 6 8 0 g I|X^9 4% 

mp ISS-lSer; 'H-NMR (CDCI3, 200MHz) 6 1.22 (6H, d, J = 7. 0 Hz), 2.10-2.30 
(2H. m), 2.80-2.94 (IH, m), 4.20 (IH, ddd, J = 4.2 Hz, 7.8 Hz, 10.4 Hz), 
25 4. 90 (IH, br s), 5. 79 (IH, d, J = 7. 6 Hz), 6. 95 (2H, d, J = 8. 0 Hz), 7. 09-7. 18 
(4H, m) , 7. 37 (2H, dd, J = 5. 2 Hz, 8. 8 Hz) ; IR (KBr) 3262, 2961, 1738. 1514, 
1231, 1009, 855 cm-'; Anal. Calcd for C19H20FNO2: C, 72.82; H, 6.43; N, 4.47. 
Found: C, 72.68; H, 6.30; N, 4.65. 

5) (1 RS, 2 SR) -2-T5/-1- (4-77^:tc2 7^::^/^) -3- (4-f y 
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(4RS, bSR) ~b- {A-y;\^t^y:'^=^M -A- {A.-^ yzfu\fjv^y^J 
M -1, ^-ir^-fVy}i^:y-2-^y^. 5 0 3 g (17. 56^y^7W) tim. 

'fb:^ h y A 2 . 81g (7 0. 2 5y^/W) 0 m 1 -tR 3 m 1 "1^ 

JIKS4. 0 9 7 g I|X^8 1% 
mp 74-75''C; 'H-NMR (CDCI3, 200MHz) 6 1.23 (6H, d, J = 6. 8 Hz), 2.29 (IH, 
dd, J = 10.4 Hz, 13.8 Hz), 2.75 (IH, dd, J = 2.8 Hz, 13.2 Hz), 2.80-2.94 
10 (IH, m), 3.26 (IH, ddd, J = 3. 5 Hz, 4.8 Hz, 10,5 Hz), 4.66 (IH, d, J = 5. 2 
Hz), 7.03-7.17 (6H, m), 7.37 (2H, dd, J = 5.6 Hz, 8.4 Hz); IR (KBr) 3627, 
3349, 3281, 3150-2700, 1507, 1219, 1042, 855, 924 cm''; Anal. Calcd for 
Ci8H22FNO'0.2H20: C, 74.30; H, 7.76; N, 4.81. Found: C, 74. 38; H, 7.80; N, 4. 65. 
6) 4-77^;^-D-N- [ (IRS, 2SR) -2- {A-y ;V^ny :j^=^;v) -2- 

15 t Kt3de^;/-i- (4-^y7'p tvw^:^v^/v) ^5^/1^] iry^u:^-i-ijjv:^i^^ 

^ K 

(IRS, 2SR) (4-7/W^P7ic=/^) -3- (4-^y7°0 

\fjvy=c^;V) yx2/\y-l-:^—;V0 . 164g (0. 5715: ]) ^jU) , 4-7 
/U;<J-n-l-^:7 hJigfeO. llg (0, 57^];^/V)> 1-t Kodj^-^^^')/ j> 

20 y ry-zi'TKlotis 7ing (0. 5 7 5:y^/v) ^r-t b= b y/n om i ^j-c-m 

0. llg (0. 5 7 ^ y^/i^) ^;!]px.. ^j&T-Bfeit^fbfco R]^M^mk=^f' 

fifeii^^ IlXfiO. 21 Ig IlX*8 0% 

mp 189-192°C; 'H-NMR (CDClj-DMSO-dg, 200MHz) 8 1.23 (6H, d, J =6.8 Hz), 
2. 77-3.06 (3H, m), 4.62-4.76 (IH, m), 4.95 (IH, t, J = 4.2 Hz), 5.33 (IH, 
d, J = 4.0 Hz), 6.99-7.24 (8H, m), 7.37-7.65 (6H, m), 8.04 (IH, d, J = 8. 6 
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Hz); IR (KBr) 3299, 2959, 1642, 1626, 1539, 1512, 1227, 835 cra"^ Anal. Calcd 
■ for C29H27F2NO2: C, 75.80; H, 5.92; N, 3.05. Found: C, 75.67; H, 5.77; N, 2.87. 
15 5 

N- [ (IRS, 2SR) -2- (4-y^i^tny:ju^/U) - 2-t Kn '^f-^^-- 1 - (4- 

5 . y( yyuii'ju^yi^/u) aif-jv] -6, KP-5H-^;/y [a] i/^n^^ 

(IRS; 2SR) -2-T^y-l- (4-7/^;^0 7 3i=/U) -3- {A-^ Vzfn 
\i°jvya^=:-jv) l-;^—7W0. 2 1 9g (0. 7 6 2 ^ U ^yw) s 6, 7 

-jMYti-sn-^yy [.^~\ ^y^x2^':f7':y-i-:^fV:^yW.o. I4g (0. 7 

10 e^y^/w)^ i-fc Kp'^v^c/y' h y T>/— /wK^p^o. i2g (o. 76$ 

y ^/U) ^T-fe h b y /H 0 m 1 't'T'^Jf h 1 -^^/l^ 3 - ( 3 --J^ 
T ^ y bVu) ;(7/P;1^' v^^ ^ K • W^M. 0. 15g (0. 76$y ^/k) *APx.> 

6#.i^7|5 IIXlO. 2 9 4 g W8 4% 

mp 168-169'C; ^H-NMR (CDCI3, 200MHz) 6 1.23 (QH, d, J = 7. 0 Hz), 1.95-2.06 
(2H, m), 2.14-2.23 (2H, m), 2.61-2.76 (3H, m), 2.86 (IH, dd, J = 6. 6 Hz, 

20 14. 0 Hz) , 2. 97 (IH, dd, J = 4. 4 Hz, 13. 6 Hz) , 4. 14 (IH, d, J = 4. 4 Hz) , 4. 61-4. 74 
(IH, ra), 5.02 (IH, t, J = 3. 1 Hz), 5.63 (IH, d, J = 7. 8 Hz), 5.93 (IH, td, 
J = 5.7 Hz, 11.3 Hz), 6.24 (IH, d, J = 11.8 Hz), 6.89 (IH, d, J = 7. 4. Hz), 
7.00-7.18 (8H, m), 7.42 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3291, 1638, 
1534, 1512, 1225, 1038, 826 cm''; Anal. Calcd for CgpHajPNOj: C, 78.75; H, 7.05; 

25 N, 3.06. Found: C, 78.66; H, 6.98; N. 3.06. 
mW^\ 15 6 

N- ( (IRS, 2SR) -2- (,A-y;V:tuyaL:=.jV) -1- ( ( 3-7/l^;^n-4- 

(h y 7;w;^p;^^/^) ys.:^;v) - 2-}i -4-7/^;tn 

-i-i-y'^]^y:^/i^:^^i-^ 
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1) 3-7/l/:tn-4- ( hU (1 0. 5 g, 50. 7 
^ (O'rhv^^ (30ml) W-W^t^yyiMy" b7 t Kn77 

ymm (6 sm 1 , 6 3^ ]}^/\^) ^Mx.xmux*8mmm.WLfco ^is^^ici^ 
^mm (1 0 om 1 ) ^m^, mB=^i^/^ (3 o om i x 2) -ettttibfco ^mm 

y 7/U;^-pp<,^/W) ^:/v^/i^T/^=i'-/^ (1 O. 3g, 9 0%|Jfi£|, 9 4%) ^# 

^H-NMR (CDCI3) 6 : 1. 91 (IH, t, J = 5. 4 Hz), 4. 78 (2H, d, J = 5. 4 Hz), 7. 16-7. 30 
10 (2H, ra) , 7. 59 (IH, t, J = 7. 6 Hz) . 

2) 3-7/V;^-p-4- ( h y 7/^;^np{^/k) ^^^v^/^T/l^s^/^ (1 0 g, 5 

(0^nui!^;VK (^2Qrsy\) WM'^Wa=^-^==-)V {IZ. 5ml, 2 
5 7^ y^yu) ^Mtl. 4B#»Mi>lLfCo ai&?^^^*6^s a^i^^v'y;i7<:f 
>'^;;57 7 rJ' n h 7 :7 - : i^^a^^/U= 4 : 1) X^iftMLv 3-7 

15 /U;^a-4- ( b y 7 /W:^ a p< ^/W) ^✓'i^/W^ u y K (9. 5 2 g, 8 7%) ^# 

IR V max'^'^cm"' : 1634, 1589, 1512, 1435. 

'H-NMR (CDCI3) 6 : 4.58 (2H, s), 7.20-7. 32 (2H, m)., 7.60 (IH, t, J = 7. 6 Hz),. 

3) 3- (4-7/W;tn:73i— ;u) -3-;^^yypt°;^:/^3i^/v (8. 9g, 4 

20 2 . 3 5; y ^;l-) <D 1 , l-y:^ \i^l/:x.^ ^ ( 5 Om 1 ) WM^i^^W^-f b y 

^ (6 0%*ti, 1. 6 9g, 4 2. S^y^/i^) ^7K^T;!JPx.^ ^i&T'3 0:$^* 

(9. Og, 4 2. 3^y*/P) (^l, 2--:^^ h=¥v^^i$^:/ (5 Om 1) 
?iTU SJS?^^^£-e 3 ^^^^^^ tfCo SJ^^I^^7l< (2 0 0ml) 
25 i^^jcf-;u ( 2 0 0 m 1 X 2 ) T*Jft|ii LfCo ^ti^^^7K^3 J: tJ«IS^Pit:^;!KT*gfc^L^ 

oL^^iv-^^-^vt^hWi^^^'^X^- (4-7/i^;^D7ac=iy^) -2- ( (3-7 

/l';d-p-4- ( h y 7/W:^P^^;^) 7*r:/W) -Z-i^iii-yyxi\^irV^:x. 
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^JV (10. 8g. 6 6%) 
mp 56-5 T'C 

IRvmax^^W: 1738, 1688, 1630, 1599, 1508. 
Anal. Calcd for C19H1SO3F5: C, 59. 07; H, 3.91 
5 . Found: C,. 59. 10; H, 3. 68. 

'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7.2 Hz), 3.37 (2H, d, J = 7. 2 Hz), 4. 12 
(2H, q, J = 7. 2 Hz) , 4. 57 (IH, t, J = 7. 2 Hz) , 7. 02-7, 20 (4H, m) , 7. 50 (IH, 
t, J = 8.0 Hz), 7.96-8. 10 (2H, ra). 
. 4) i^-fbffi^ (7. 0 6g, 5 1. 8 5: y^;W) (^i^^^/l^oi— x/W (1 0 Om 
10 \) W^X^ii^M'Ot^^M-yy')^^ 9 2 g, 10 3. S^D^yW^^T 

Mi&T' 3 0 ^^^^ Lfc„ ^^«fe^6*U hm^^- (^^-y)V'^xiy =c=-)V) -2- 

( (3-7/^:tD-4- ( h y 7/^;^P;^5^>'W) y^i-^-zU) p«^/U) -3-:t=¥yyn 

t°;r:^i^^'f-/v (1.0 g, 2.5. 9^y*;v) (^v^o^^yu^— (5 0m.l.) 1^ 

15 HJilTK ( 2 0 p m 1 ) ^iBx.> ( 3 0 0 m 1 X 2 ) TttW Lfc, 

^li#iiSri^!J;{;y/i';^7 7i^^o-v bi5^77^-(i^i^3i^>u)T')»MU (2RS, 

3RS) -3- {4-y/\^:^i^y^^M 72- ( (3-7/l^;^P-4- (bil7/W;^P^ 
f-Zl^) 7a;=./W) .?< ^/W) -3-t Kp^S^:/p t°;^^^ig3i5=-/K 1 0 . 0 g, 9 9%) 

20 . t:m^^^l^t Lxmco 

IRvmax'^W: 1715, 1632, 1607, 1584. 
Anal. Calcd for C19H17O3F5: C, 58.77; H, 4.41 
Found: C, 58.54; H, 4.51. 

/H-NMR (CDCI3) 6 : 0.95 (3H, t, J = 7,2 Hz), 2.86-3.10 (4H, m), 3.91 (2H, q, 
25 J = 7.2 Hz), 4.98-5.06 (IH, m), 6.90-7.10 (4H, m), 7.30-7.50 (3H, m). 

5) (2RS, 3RS) -3- (4-:7/W;tP ^a^yV) -2- ( ( 3-P'/U;f p-4- 

9g, 25. 5 5:y^/v) o^iJ^y-zi' (40ml) 2 M^TK^-fbf- b y 

lJ^A7K#^(2 5. 5ml, 51. 0 ^ y ^/l^) ^t'i^TLX'm^XW^W^X^fz.. ^ 
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f^^m^ 1 m^&mx-mBtLfz'ik. mm^^^i^ ( 2 o o m i x 2) x^mm ltco 

nM!^^B^^f'/l--^'^i-y7!)^hW^^^'tX (2RS, 3 RS) -3- (4-37 
/^;^-d7j^— /P) -2- ( (3-7/V:tn-4- ( >'/^;^n ^ ^/k) :7a^c^/k) 7« 
5 ^/k) -3-t Ko'^v^yn t";^-:/^ (8. 3g, 9 0%)^#fCo 
mp 74-75^: 

IRvmax'^'^cm"^: 1713, 1632, 1607, 1586, 1512, 1435, 

'H-NMR (CDCI3) 5 • 2, 80-3, 16 (3H, m) , 5. 09 (IH, d, J = 4. 2 Hz) , 6, 88-7. 12 (4H, 
m), 7.30-7.52 (3H, m). 

10 6) ■ (2RS, 3RS) -3- (4-77k;a-n 7 -2- ( (3-7/k;^n-4- 

( h y 7/V;^P p< ^/U) -3-fc KP^v"7°nb°;^y^ (7. 0 

■g, 19. 4 ^ y^/V-) (^T h7 t Kn77^^ (1 8 Om D^l^tC, v?7ai^/k 
7jx><.7jNy7l/Ti^K (4. 6ml, 21. 4 5: y ^: b y :e^^7VT 5 :/ ( 4 . 1 

ml, 2 9. 2^]}^JU) 6B#»iijl»gtfCo SJi&^S^^^Cf^.^v tK (2 

15 0 0ml) t:iJax.Xfm^i'/l^ ( 2 0 0 m 1 X 2 ) T'tttti U^o ttW^^ 1 ^^it 

■ B^'-^^Bm^i^/^-^^^yTi^hWi^^u^tX (4RS, 5SR) -5- (4-7 
P 7 3: ^./k) -4- ( (3-7/k;*-n-4- ( h y 7 /l';^- n 7« 5^/W) 7ccc=./V') ^ 
20 f-/W) -1, 3-:t^f-y V i^y-2-:ty (5. 2 6 g, 7 6%) <lr#fCo 
mp 122-123'C 

IR V max'^cm"' : 1759, 1632, 1611. 1586, 1514, 1435. 
Anal. Calcd for C17H12O2F5N: C, 57.15; H, 3.39; N, 3.92 
Found: C, 57.18; H, 3.39; N, 3.75. 
25 'H-NMR (CDCl3)6: 2.35 (2H, d, J = 7.4 Hz), 4.22-4.36 (IH, m), 5.44 (IH, s), 
5.80 (IH, d, J = 7.8 Hz), 6.80-6.96 (2H, m), 7.04-7.20 (2H, m), 7.22-7.42 
(2H, m), 7.46-8.00. (IH, m). 

7) (4RS, 5 SR) -5- (4-7/W:tP7ct::i/k) -4- ( (3-7/U;to-4- 
(h y y;i^:^nyi=f;u) y 3-:t^-tyVi>y-2-:^y (4. 
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og, 11. 2^];^>'v) (D:^^ y-ju {7 omi) mm^8m^7miti-hv ^ 

i^TK^Ii^ (7. 0ml, 56^y^/l/) ^Mt. 6 mmMBMrni^tc, EJiLMt:^ 
W^. tK ( 3 0 Om 1 ) X^^^L. m^^i^^^ (3 0 0ml X 2) T'littl LfCo 

5 tr@^m^f-;v-^=¥f-:^d^bf|jS^^^T. (IRS, 2 S R) y-l- 

-l-yD/-«y-/^ (3. 2 1g, 8 7%)^#fCo 
mp 86-87°C 

IRvmax'^cm"^: 1630, 1590, 1508, 1433, 1331. 
10 Anal. Calcd for CigHMFsNQ: C, 58.01; H, 4.26; N, 4,23 
Found: C, 58.02; H, 4.29; N, 4.00. 

^H-NMR (CDCI3) 6 : 2.44 (IH, dd, J = 13.6, 10.2 Hz), 2.87 (IH, dd, J = 13.6, 
2.6 Hz), 3.22-3.36 (IH, m), 4.64 (IH, d, J = 5. 2 Hz),. 6. 96-7. 16 (4H, m), 
7.30-7,42 (2H, m), 7.44-7.58 (IH, m). 
15 8) (IRS, 2 SR) -2-r ^y-l- (4-7/W:^n73i::^/V') -3- (3-:7;V 

;<j-p-4- ( h y 7/^;tP-^f^/^) ysr=^)\^) -l-:/cl/^V— /i^ (4 0 Omg,. 1. 
• ^i^y^yi^) OT-fe h y/^-(3 Om 1) ^^^^^:4-7/^;rD•:^7^.v:^*./^ 

i^VWi (2 3 Omg, 1. 2 1 ^ y^/l^) *JiU« 1-^^/1^-3- (Stv^^^/^T^: 
J-fu ^ K • (347mg, 1. Bl^y ^/P) *5 it/ 1 

20 -t Kn=2rC/-l H-^:yy h y T>^— /l^ (1 8 5mg, 1. 2 1 ^ ^/l^) %AP;i 

x-^m.v^^^m.WLtzo RjtM^TK (1 0 Om 1) x^nu i^^^^^/^ xi o o 

^ai^/U---.drf- $-&-C. mmit-^'^ ( 5 2 5 m g , 8 6%) ^%tCo 
25 rap 212-21310 

IRvmax'^cra"^: 1640, 1626, 1599, 1514, 1435, 1325. 

Anal. Calcd for C27H19F6NO2 • 0. IHgO: C, 64.19; H, 3.83; N, 2.77 

Found: C, 63.97; H, 3.83; N, 2.52. 

^H-NMR (000X3)6: 2.82-3.16 (3H, m), 4.70-4.90 (IH, m), 5.12 (IH, d, J = 3. 6 
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Hz) , 6. 05 (IH, d, J = 8. 8 Hz) , 7. 00-7. 30 (6H, ra) , 7. 40-7. 62 (5H, m) , 7. 72 
(IH, d, J = 8.0 Hz), 8.11 (IH, d, J = 7. 8 Hz). 
MMM 15 7 

N- ( (IRS, 2SR) -2- i4-yjU:^X2ya^:z/u) -1- ( (3-7/U:tn-4- 

(IRS, 2 SR) -2-T^y-l- (4-7/1^:^13 7 31^/1^) -3- (3-17 /U;a-n 

-4- ( hi; 7;v;tp^^/V') ^cn^/w) -l-yoz-^y— (4 0 Omg, 1. 2 1 
^ y ^/V) (Dg^i^^f-/W (2 0ml) :^?^ic: 8-7ccri;>yo l:'';^-:^/!^^ D y K (2 
10 69ml,l. 81^y ^/l^) *5 i t>*l&^SW7K (20ml) ^;!lDx.T^mTi^^ 
SI^LfCo SJi&?S%7K (10 0ml) 7?^f?L^ (1 0 Om 1 X 2) T' 

Lfco ail^^@^^^^/V-^^f->'/5^b??l^^$^T*ja'f[:'a^tl (4 8 6mg,. 
8 7%) ^#fCo 
15 mp 126-127"'C 

IR V max'^'cnf ' : 1632, 1510, 1435, 1325. 
. Anal. Calcd for CzsH^FgNOg: C, 64.79; H, 4.78; N, 3.02 
Found: C, 64.61; H, 4.77; N, 2.80. 

'H-NMR (CDCI3) 6 : 2,32-2.44 (2H, m), 2.58-2,80 (2H, m), 2.88 (2H, t, J = 7. 4 
20 Hz), 3.00 (IH, d, J = 4. 2 Hz), 4.26-4.42 (IH, m), 4,76-4,84 (IH, m), 5.38 
(IH, d, J =8.4 Hz), 6.78-6.90 (2H, m), 7.00-7,50 (lOH, m). 
%W^\ 15 8- 

4-7/^:^P-N- ( (IRS, 2SR) -2- {4-y JV-^ny 3l::^)V) -2-t Kd^ 

v'-i- ( (4- \y ^:=-)Vi^^^y) y:c=^/u) ^^/u) cr.'^M -i-^y^v^y^ 

25 K 

1) 4- {y (10. 4g, 4 8. 7^y^M (OTV 
7t Kd77^(3 Om\mm\Z.i^yl^l'iATVy^ Kn7 7>S^^(6 3ml , 
6 3 ^ y^/U)^^MX';bn;t.j«^M^bfCoK/SISt-lN:^^^;!)P;ti5'ai^^f-U 
l^^cn^y^ (1 0 Om 1 X 2) LfCo tttHlg^TK^ ISlP^ifclKXiS^fe^i^-L. 
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;V:^^^y) /^y-jUi8. 5 1g, 8 7%) ^#fCo 

mp 48-49*C 

5 IR V max'^cm"' : 1590, 1507, 1489, 1240. 

Anal. Calcd for CigHigOj: C, 77.98; H, 6.04 
Found: C, 77.94; H, 5,74. 

^H-NMR (CDCI3) 6 : 1.67 (IH, brs), 4.67 (2H, d, J = 4.0 Hz), 6.96-7.18 (5H, 
m), 7.22-7.40 (4H, m). 
10 2) (4- :x^::^/U:t'^x^) 7i^/l/) ;^ / —/U (8g, 4 0. 0 ^ U ^/W) 
©^noTjN/Uix (2 Om 1) (3 6m 1., SOO^y^/I^) ^ 

yy^-- (^W^^^M T'MIHU 1- (^cinp<5^/w) -4- (73:-/^;^^^) 
(8. ig. 93%) ^Wco 

15 IR V max^'cm"^ : 1590, 1507, 1489, 1240. 

'H-NMR (CDCI3) 5 : 3.93 (IH, brs), 4.57 (2H, s), 6.80-7, 40 (9H, m).- 
8) 3- {4--y/u^i2ys:::^jl') -3-:^^yyu}i°:ty^^f-J^ {6. 49g, 
30. 9^y^/W) (Dl, V^-y^^iy (SOml) mW^^:^Mit'r. Y V 

!>A(6 0%?fi14, l.-2 3g, 3 0. 9 5 y ^/i^) ^7k^tTABx:> ^jfiT'3 0:$^ 

1 g , 3 7. 0 ^ y ^/U) (Dl, 2-v>p« h ^ 1/^;? >- ( 5 0 m 1) ^^S^j^T 
Sii&^^^i^^B^jt^LfCo R^m^Tk (2 0 0ml) (2 
0 Om 1 X 2) T'SbWtfCo ttmi^^7K:}3J:tJ«ISW:^it7KT*^#-L. «S7KfiKi^-^ 

~3-±^y-2- ( (4- (^cn^;^;^-^^^^) ^air^/k) :/n t:'';^"^®?^^ 

(7. 7 6g, crude, 6 4%) ^#fco 
'H-NMR (CDCI3) 6 : 1, 14 (3H, t, J = 7. 4 Hz) , 3. 30 (2H, d, J = 7. 6 Hz) , 4. 12 
(2H, q, J = 7. 4 Hz). 4.56 (IH, t, J = 7.6 Hz), 6.80-7. 40 (IIH, in), 7.90-8. 08 
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{2H, m). 

4) l^itm^i^ (5. 3 9 g, 3 9. 6 ^ ])^JU) (D-J^f-/U3^^y'/U (1 0 Om 

1) Mic7J<*'^bJ^^l>m':^^y !>A (3. oog, 79. i?,v^^\^) ^Mk.x^ 

76g, 19. S^y ^/l/) (Di^o^^yuo:— T'/V' (50ml) B^^Mx^X^UX^ 

3 O:^^^b;fco 7K^^T^ Rf^M\^im^m.m^m:tX^::^^^^U HI-tK (2 o 

Om 1 ) ^M^. mm^'f^l^ (3 0 Om 1 X 2) Tttttl tfCc .ttttl?g^7K*3 

10 Y;VioyJ>'>^xi'rY-l/yy^^ {^^iry -^^i^zn^f-jv^ A : 1-1 : 1) 

Us (2RS, 3R.S) -3- (4-7>'U;tn:7ai^/V) -3-1:: Ki3=^i^-2- ( (4- 
{y ::^==.;Vir^iy) y:r.=^/V) y X2 (6. .6 6 g, 8 5%) 

IRvraax'^W: 1726, 1590, 1507, 1489. 
15 'H-NMR (CDCI3) 6 : 0.97 (3H, t, J = 7.0 Hz), 2.90-3,00 (4H, m), 3.91 (2H, q, 
J = 7.0 Hz), 5.00 (IH, brs), 6:82-7.20 (9H, m), 7.24-7.42 (4H, m). 

5) (2RS, 3RS) -3- (4-:7/U;^-p:7 3ic^/U) -3-t KD:3rV-2- ( (4 
- {y :xu=.;v:^^i/) -7aL^)V). y m \f :^ y^:x.^ju (6.. 6g, 16. 

7 5 y (0;^-$^ y-jU i3 0ml) ^m^. 2^^7Ki&'fb'^ b y !>.^7K« ( 1 
20 6 . 7ml, 33. 4^ y ^/l^) X.X ^M-XiS^^MW Lfc EJt^B^ 1 

i?-eiJt4<>: Lfc^s mm^^/l- (2 O Om l X 2). T'ttW tfce ttl±l^^^7K*3<tt>* 

ma±m.7kxmw ^stk^i^-v ^^-^^ ^ a t?^M#^ffiM* tfco aw^^ % y 

:i&<5^Vl^:*7Ai5'D'7 hiJ^'y^vf— (^^f-:/ : g^^^f^/l'= 1 : 1) XWMl^ (2 
RS, 3RS) -3- {A-yjV:^X2ya^=.;V) -3-1: Kt3drv'-2- ( (4- 
25 ;V:^^l/) 7a.^/l^) ^5^/W) 7°Pt°;^:/i? (5. 8g, 9 5%) ^#^c„ 
IRvmax'^W: 1713, 1590. 
Anal. Calcd for C22H19FO4: C, 72.12; H, 5.23 
Found: C, 72.20; H, 5.23. 

*H-NMR (CDCl3) 6: 2.90-3.08 (3H, m), 3.92 (IH, s), 5.05 (IH, d, J = 4. 4 Hz), 
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6.80-7.20 (9H, m), 7.30-7.44 (4H, m). 

6) (2RS, 3RS) -3- (4-7yl-;^P7cc-/l') -3-t Kp^v'-2- ( (4 

- {y3L:^/Uyjr^i^) (5. 5g, 15. O^y 

(Dy" hyi^ ¥uyyy (15 0ml) a^::^/^?^?;^^^ 1) /I'T K 

5 (3. 56ml, 16. S^U ^/V) t h V ^^/l^T ^^^(3. 15ml, 22. 

5 5: y ^ji') ^M^, 4 mmMm^m ^ft-m^n^^'ik. 7j< ( 2 o o m i ) ^ • 

;!in;tTg^i?^^/^ (2 0 om 1 X 2) -ettiiiLyto tttti^S^ 1 ^^i^^x l&foSW 

10 1) T*i^®lU g^if^5^/^-^^-y-^<t I5S^^S-B:-C. (4RS, 5SR)-5- 
(4-7/^;tP -4- ( (4- (:7:t^7^;t^v^) 7^^/^) -1, 
3-:t=¥f-yy v':^-2-;^y (3. 7 4g, 6 9%) <lr#;fco 
mp 144-145°C 

IR V max^'cm-* : 1755, 1590, 1505. 
15 'H-NMR (CDCI3) 6 : 2.16-2.30 (2H, ra), 4.16-4.30 (IH, m), 5.14 (IH, s), 5.79 
(IH, d, J = 8.0 Hz), 6.80-7.42 (13H, m), 

7) (4RS, 5SR) -5- {^-y }V:^xiy s.=-jV) -4- ( (4- {'7a^:^)V:^ 
^^y) ys.:=.)V) ;>{^/U) -1, S-^^'^y^ }) i^y-2-:ty {2 , 5g, 6. 88 

(n>:^^;-)v (20ml) mmz.z^%im.\\i'f V ^) j^^imw. (4. 

20 3 0ml. 34. 4^y^yl') ^%7L^ 6 ^^1M3t?jS bfco ^^Wi-^Wm.. tK 
• (1 0 0ml) -C^I^U g^^^f^/l^ (1 00ml X 2) T'ttttl LfCo ^m^^^ 
^-^W^-^'-im ^7RW-^^'^> ^> ^ Ls ( l R S , 2 S R) 

-2-T^y-l- {A-y jvisrny -3- (4- (73i;:^/k;^df^iy) 7ai-/^) 
- 1 -T^n -/l^ ( 2 . 2 g , 9 5 %) ^#fCo 

25 IRvraax'^W: 1590, 1507, 1489, 1238. 

>H-NMR (CDCI3) 6 : 2.00-2.40 (2H, m), 3.93 (IH, s), 5.11 (IH, d, J = 7.4 Hz), 
6.80-7.40 (13H, m). 

8) (IRS, 2 SR) -2-T^y-l- (4-:7/^;^-p7;t::^/l') -3- (4- (7 
3L:=.)Vi>^^^y) 73i:^yW) -l-T'D/^y— ;U (3 5 3mg, 1. 0 5 ^ y ^/U) (O 
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T±h^hV^\^ (20ml) ^mc4-y/U:^^i-:7^uy:^;u:^ym (2 0 0m 
g, 1. 0 5 5: y^yv) *5j;t>'l-^f^/U-3- O-v'^^/i^T^/yntVU') :^7/v 

5: K -i^i^i^ (3 0 2mg, 1. 5 8 ^ y^/W) *5j:t)«l-t: KD^i/-lH 

. -^yy h y Ty^-ju (leimg.i. 055:y ^/u) ^M^x^M.-c^W^W 

5 LfCo S^C^^^^=^:^ ( l O Om.l ) T'lirf^ U g^^^^/W ( 1 0 Om 1 X 2) -^'tttB 

■ U'^hyyy-(^ (^drf->/ : g^^^f-/l/=4 : 1-1 : 1) T'IfMU 1^^^^ 
/^-^dM^>':6^e>#i^^$•^•r. ^M-fb-a-tl (16 6mg, 31%) ^#fCo 
10 mp 104-105'C 

IRvmax'^cm"^: 1644, 1626, 1601, 1590, 1507, 1489. . 

^H-NMR (CDCI3) 8 : 2.75 (IH, dd, J = 14.4, 11.0 Hz), 3.06 (IH, dd, J =.14.4, 
4.0 Hz), 3.64-3.70 (IH, m), 4.70-4.88 (IH, m), 5.04-5.12 (IH, m), 5.90 (IH, 
d, J = 8.4 Hz) , 6.90-7.60 (17H, tn), 7.78-7.86 (IH, m), 8.09 (IH, d, J = 7. 8 
15 Hz) . 

MMM 15 9 

N- (IRS, 2SR) - (2- (4-7/W;rn7a;ri/^) -2-fc Kn-^lri/-l- ( (4 

(IRS, 2SR) -2-T5y-l- {A-y;V:^x:iy :3l:=.7V) -3- (4- (7ac = 
20 JV^^iy) ya^^^jV) (5 5 0mg, 1. 6 3^y^/k) (D^B. 

i2 0ml) ^m\^B-yau=^;U^x:i\f:^^/V^V2]} ]^ {3 6 0ml, 2. 4 

• 5 ^ y ^/v) i t>*ia?paw7K (2 om i ) %:m^xmmxm^mwLfc. rj^m 

^7k (1 0 Om 1 ) X^mL. Il^^^/V (1 0 Om 1 X 2) T#ttitfCo ttW^S 
25 y 7 A ^ n Y-^yy^^ {-^^"fy : 1^^^^ 5^71^= 4 : 1-1 : 1) X 

mu m^:^'f-jv-^i^-tyt^h^^^^-^x^mi\L't^ ( 1 5 2 m g , 20%) 

mp 108-1 lot: 

IR V max'^'cnf^ : 1644, 1605, 1507, 1489. 
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'H-NMR (CDCI3) 8 : 2. 24-2. 40 (2H, m) , 2. 40-3. 00 (5H, m) , 4. 30-4. 44 (IH, m) , 
4.76-4.84 (IH, ra), 5.69 (IH, d, J = 8.0 Hz), 6.80-7.36 (I8H, m). 
MMM 16 0 

4-:7/l^;tP-N- ( (IRS, 2SR) -2- (4-7/^;tD ^n^^/l^) -2-t Kp=¥ 

5 ( (3- (y 3u^^u:t^-i^) ys^^jv) ;^=f-;v) ^u^/v) vi^-^ 

1) (3- (7a=/W;^drv') P^ct^/U) ^^y^—JV (lOg, 4 9. 4$IJ* 
;V) (O^uuiit^fVA (2 0ml) ^mz.M.WL'f-^^/^ (3 6in 1-, 5 0 0 5: U^/V) 

10 ^77^— (0^:i^^/u) -eJ^iiU 1- (rJ'PD^^^/V) -3- iyx.:^/U:t^^y) 
^^•^y (10. 7g, 9 8%) 
IRvraax^W: 1584, 1487, 1445. 
. ^H-NMR (CDCl3)&: 4.53 (2H, s), 6.80-7.40 (9H, m). 

2) : 3- (4-7/1^^0 7 :t—/^) -3-;t^y7°o t'";r>:^-x.^/U (7.. 2g, 3 
15 4. 3^y*yv) (^1, 2-i^;< h^i^^^y (50ml) WMKTif.miti- h 

i» (6 0%»tt, 1. 3 7 g, 3 4.35 y^/l/) ^Tk^if^TM^s O^W: 
WLfZo RPi:M(OfpiZl- {^uu/^/U) -3- {ya;.:^/U:t^iy) (9.. 
Og, 4 1. 6^V^M(D1, h^U^^y {5 0ml) mM^MTV^ 

5.jt>m^^(^mmmmvtL. ^mm^:^ (2 o om i ) (^tt:tc?i#\ m^^^^/^i2 

20 0 Om 1 X 2) -ettm Ufco *Alil^S^7K*J J:T>«a^:^7KT^5fe^|^Ls il7Kfl>S^-7 i?' 

^v'!>-^T^^i^MJBE@*Lf::„ ^W^^^i^'y *>J^>'l^;i;7i»^ n-r ^^•7 7.r- 
( h/U^:/ : ^^f-^= 1 : l .-h/l^ji^) Tlt^U 3- (4-7/1^:^-0 7 j^^/l^) 

-3-;^'¥y-2- ( (3- {yzc=^/U:^^iy) ya^=i;V) 7<^/^) ynt';f>'^^^ 

/l^ ( 1 0 . 2 g , crude, 76 %) ?r#fCo 
25 'H-NMR (CDCl3)6: 1.12 (3H, t, J = 7.0 Hz), 3.29 (2H, d, J = 7.2 Hz), 4.09 

(2H, q, J = 7.0 Hz), 4.55 (IH, t, J = 7. 2 Hz), 6.70-7.40 (IIH, m), 7.90-8.04 

(2H, ra). 

3 ) MitM^ (7. 08g, 51. ^-/V) <Z) v^J^^/I^oi— xyl^ (10 0m 

I) mmi^7i(.mtn-^^mi-hv ^M, (3. 9 3g, 103. g^y^yw) ^m^x 
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3 0 j>^mWLtco ^^^^^*U ^m^3- {A.-y )Virxiy ^z=-)V) -3- 

0. 2g, 26. 05:y (0-J'^^j\^^'-T}\^ (50ml) 

T'3 0:5^g|^^Lfc„ 7k?&T> S«t2:i^^:^^;tJP;iTi?3i>^U M(-7K (2 

5 0 0ml) ^^bPx.^ Wj:^'/^ (3 0 Om 1 X 2) T*tt|li tfCo W^Wiki^^^X^ 

J7y/V;^7 7i^^ hi^7 7-Y— (@^g^:t^7P) "Clti^U (2RS, 3RS) - 
3- ( 4 -7>'W;^i3 731^/1^) -3-t Kn=¥->-2- ( (3- (7 3i:=i/V;^'¥v') . 
^/^) ^^/l^) :/P t:';t^^^^/k (5. 2 6g, 5 1%) ^i^fe^ft^^i^ i: LT# 
10 fCo 

IRvmax'^W: 1728, 1715, 1582, 1487. 

'H-NMR (CDClj) 5 : 0.96 (3H, t, J = 7. 2 Hz), 2,82-3.04 (4H, m), 3.89 (2H, q, 
J = 7.2 Hz), 5.00 (IH, brs), 6.78-7.40 (13H, m). 
. 4) (2RS, 3 R S) -3- (4->^/V;^i37in::r/^) -3Tfc Kp^v'-2- ( (3 
15 - ya^=-)V) ^^/k) ■fxi\f:^l^^:x.^)V (5. 2 6g, 13. 

3 ^ y ^)v) (o:^ (4 Om 1 ) wm^. im.'^im.WL'r h y 'Oh.yYmm ( i 

3. 4ml, 2 6.- 8 ^ y ^/l-) ^;!lP^T^taT^i^^W LfCo ^1^^ 1^^ • 
.^T'^^ \.fzM.. W^^^f^ (2 0 Om 1 X 2). T^HS tfCo tttti^S^7K*3 JztJ? 

20 ;«7'//v:^7 7i»^.D^ C^^-y-:/ ^71^=1 : i) T-fSMt (2 

RS, 3RS) -3- (4-7/^:^0:7 31 c^/l^) -3-t: Kndrv/-2- ( (3- (73i^ 
/V;t'ari^) 73i=:>v) p^f-yi-) ycil:"';^^^^ (2. 3 1 g, 4 7%) ^#fCo 
IRvmax'^'"cra"': 1713, 1584, 1510, 1487. . 

^H-NMR (CDCI3) 6 : 2.84-3.06 (4H, m), 5.04 (IH, d, J = 4. 4 Hz), 6.76-7. 40 (13H, 
25 m). 

5) (2RS, 3 RS) -3- (4-:7/k;tP7air^yW) -3-t Kci=¥i/-2- ( (3 
- (:7 3i::iyW;t^iX) y^^^jU) x^P (2. 2g, 6. 0 0^ y 

^J\^)(Dy- h7t Kn77X6 Om l)WWK.i^7 ^^7i^ {1 . 

42ml, 6. 60$y^/W) t h V ^T^i^T {1 . 26ml, 9. OO^y 
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^m^. 4mmMi^m^hfc. ^a^^m^-^^^^. tK (2oomi) %apx:t 

mm^f-^^ (2 0 Om 1 X 2) -ettttlLTto ^mi^^iM^MB.. MoMWy^s 

^)ti^fV^yJ^^n'^Y^yy'i^ i-^^-^V ■.W^^'f-i^^ 4 : 1-1 : 1) 
5 ftMt^ (4RS, 5SR) -5- 7rc=/^) -4- ( (3- 

y^^>'l') -1, 3-;^^-9-y y v>:/-2-:t:^ (1. 6 9g, 7 7%) 

IRvmax'^'cm"^: 1759, 1608, 1584. 

^H-NMR (CDClg) 6 : 2.10-2.32 (2H, m), 4,16-4.30 (IH, m), 5.13 (IH, s), 5.77 
10 (IH, d, J = 7.8 Hz), 6.60-7.40 (13H, m). 

6) (4RS, 5SR) -5- (4-P'V^:to :7 j^n/P) -4- ( (3- {:7 3^=^)\^iir 
^%/) 7 3^-;V) ;<f'/W) -1, 2\ 4 

1 $ y ^jv) (o:^^ y 1 0 m 1) mm.\^ 8 ^^Tk^-fti-^ ^ y ^j^imw, ( i . 
5 1ml, 12. 1 mvik.. Qmmmmm\^t.. ^M^^m^. i^^ 

15 ( 1 0 0 m 1 ) -e#f? m^z^^jV ( 1 0 0 m 1 X 2 ) "Cttm t/c, ttWI^^I^ 
^^-^m^X^mW ^TK^iiSm-^ !J7 T'^i^f^j^@5fe ( 1 R S , 2 S R ) 

-2-r5/-l- (4-7/P;tP7 3:^^/'V') -3- (3- {y a^::^jv:^^^y) y a^=^jV) 
. -l-T'n/'?/— (8 3. Img, 10 0%) *#fcp 
IRvmax^W: 1582, 1507, 1487, 1445. 

20 'H-NMR (CDClg) 6: 2.31 (IH, dd, J = 13.6, 10.2 Hz), 2.75 (IH, dd, J= 13.6, 
3.0 Hz), 3.18-3.36 (IH, ra), 4.65 (IH, d, J = 4.6 Hz), 6.78-7.40 (13H, m). 

7) (IRS, 2 SR) -2-r $y-l- (4-7y^;^P7:tzi^l/) -3- (3- (P' 
a:.=^)V:^i^-y) 7 oi^/l^) - 1 -y D /-^y —)V OOOmg, 0. 89^ y ^/V) © 
r-fe h y/U (2 Om 1 ) WWi^A-y )Vi^xi-ry ^ VV^ )Vi^V^ (16 9m 

25 g, 0. 8 9 5y^/l^) *J J; 1/1-^5^/1^-3- (3-v'p«^/^r$/7°nfcV^) ;^7/^ 
4si<?>r ^ K -i^^^ (2 5 6mg, 1. 3 3 ^ y ^/l^) *3j;01-t: Kp^V- 1 H 

-^yV h y ry-zv- (issmg, o. 895;y ^/v) ^^iB^x^a-^iil^^^ 

bfCo ^^&?SSr7K (10 0ml) -e#f?U m^^^'ff^ (1 0 Om 1 X 2) T'tttti 
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/P-^drH^^;6.?3^|$^B^^i:. mmW^'k'^ (14 8mg, 33%) ^^fCc 
mp 120-121'C 
6 IR V max™'"cm"' : 1642, 1626, 1601, 1584. 

Anal. Calcd for C^^^my C, 75.43; H, 4.95; N, 2.75 
Found: C, 75.33; H, 5.05; N, 2.54. 

^H-NMR (CDCI3) 6 : 2.73 (IH, dd, J = 14.4, 10.6 Hz), 3.02 (IH, dd, J = 14.4, 
4.0 Hz), 3.60-3.64 (IH, m), 4.66-4.82 (lH, m), 5.04-5.12 (IH, m), 5.87 (IH. 
10 d, J = 8.4 Hz), 6.80-7.36 (l3H, ra), 7.38-7,62 (4H, ra), 7.81 (IH, d, J = 8. 0 
Hz), 8.09 (IH, d, J = 7.8 Hz). 
^JfeM 16 1 

N- (1 RS, 2 SR) - (2- {4-yjV:tuy^=:.M -2-1: Knde^/-i- ( (3 

- (y^^nyuja-^v-) 7;t=/v) p«^/v) j^^/v-) -s-y a^:=-ji^':fx2 /<yr ^ K 

15 (IRS, 2 SR) -2-T^ /-I- (4-7yW:tD73i::^>'W) -3- (3- (73^:=^ 
yV^^^v-) :7^— /k) -l-7°n/>V^/^ (5 5 0mg, 1. 635;];^/^) <D^^ 
(2 0in 1) ^?KiC3-:73^-/ky^cit°;r^/l^^n y K (3 6 0ml , 2. 4 
5 5: y :}o i t/ISf bMWtK (2 0 ml) ^m^XMm.-VM^BWL.tc, 

^;?K (10 0ml) T'^IR mm^'f-y^ ( 1 0 0 m l X 2) tfCo ttW^S 

y:;5;<5^>;;&7iN^DN' b^'7:7>f— (^^f-y : ^71^=4 : l-l : 1) 

mmL. mm^^/^-^^i->^t>hw^^^^xmmit^m (4 2 2mg, 55%) 

mp 91-93°C 

25 IR V max^'cnf^ : 1645, 1584, 1510, 1487, 1447. 

^H-NMR (CDCI3) 6 : 2. 22-2. 90 (6H, m), 4.22-4.42 (IH, m), 4.81 (IH, s), 5. 30 
(IH, d, J = 8. 2 Hz) , 6. 62-7. 40 (18H, m) . 
Mt^M 16 2 

1, 1 - ( 1 R S , 2 SR) -2- (4-7/W;^-n73^-/W) -2-t: K 
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( (5- (hi; -2-7 7^/^) /"f-^i^) J^f-jv:^/w<' 

1) h y 7;i/;^n7ir hg^iJj^^/w (7 5 g, 4 0 7 ^y^/u) (Dl, 

h^i^:^'^ y (2 0 0ml) mmk^;^Miti-h]} (6 0%mik, 16. 3g, 
h^'(4 3. 3g, 4695 y ^/W) <D 1 , h^rv^ai^:/ (5 0ml) ^ 

^^?iSTU $bt;:H!>fh;*y ijrji. (soomg, 4. 8 5y^/H <^Apx^ K^fi; 

?S^i^^Mjt»S LfCo SjS^^<^7X (SOOml) Oifl-i^t'x v^^^^/l-^-x/U' 
(5 0 Om 1 X 2) TttttJbfc^ ttm^S^TK^b' J;tJ«l&fp^4t7]<-egfc^L. ^iTKa^ 

2, 2-hy >'/w;tDr-fe^7i') ■^^m^'f-/^ (40. sg, 4i%) ^#fco . 

IR V max'^^cm"' : 1742, 1723, 

^H-NMR (CDCI3) 6 : 1.28 (3H, t, J = 7.0 Hz), 2.22 .(3H, s), 3.26 (2H, d, J = 
7. 0 Hz) , 4. 10-4. 50 (3H, m) . 
15 bp 110-125°C/0. ImmHg 

2) 4-;t=3fy-2- (2, 2, 2-h]}.yMuT±^;\^) ^^m^f-^l^ (4 0 e, 
16 7 5 y^/l^) (D h/l^^y (2 5 Om 1) MW.i^pr V/l^=^y:^jV^y^ (3 g,. 

20 ^^/l/=10 : 1) T')flM L 5 ^/u- 2 - ( b y :7/u;^n ^ ^/U) -3-7 7:/;^7 

/l^:^<ym^'f-^l' (2 5. 8g, 7 0%) ^#yc:„ 
■ . IR V max'^'cm"^ : 1732, 1574, 

^H-NMR (CDCI3) 6 : 1. 35 (3H, t, J = 7. 4 Hz) , 2. 35 (3H, s) , 4. 32 (2H, q, J = 

7. 4 Hz) , 4. 62 (IH, s) . 
26 3) 5-7^5^/1^-2- ( ^ y :7/U;^n^f^/U) -3 -^^^^^^^^l^^V^o^^^/l' (2 5 

g , 1 1 3 5 y ^/v) y -/i^ (2 0 0ml) 2 ^^TR^fb"^ h y 

tK^i^ (6 1. 9ml, 1 2 3. 8 5 y ^/^) ^Mx.. 4 5^mmmmLfc, s 

Jt-m^mm^^s tR (15 0ml) L. ^ b ^31 6 ^^i^^^ p mm 5 ic:^^ § 

*T'^>!rtj:Apx.fCo ^ait/c^^^6®iU 7K-egfc#^bT5-y5=-yw2- (hy^ 
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-Z-yyVU)Vit^vm. (2 0. 5 g, 9 4%) ^#fCo 
IRvmax'^cnf^: 1711, 1574. 
mp 118-119'X: 

^H-NMR (CDCl3)3: 2.38 (3H, s), 6.52 (IH, s). 

5 4) S-p^f^/P-Z- ( h y 7yk;^-P7{f-/u) -3-7 7:/;&/w4^>i? (2 0 g, l 
0 3^y^>^v) ©i^ey y:/ (36ml) S^^l::^)!^ (I) (ig, 6. 3^y^ 
/1-) ^Mtl^ 'MM^^^-zf y X^fali^ b 2 3 0 x^fa < 

/k;^n7{f-7U) yyv (8. 3 4g, 5 4%) ^#fCo 
10 'H-NMR (CDCI3) 6: 2.34 (3H, s), 6.05 (IH, d, J = 3. 4 Hz), 6.60 (IH, d, J = 
2.2 Hz). 

bp 80-85t:/760nimHg (Lit. 81-82'C, J, Hetrocyclic Chem. , 5, 95 (1968)) . 

5) 2-^5^/1^-5- ( h y a 7<f^/l/) 7-7 (4 g, 26. 6?y*/^) 
(n>'!7vixxi^)VJ>. (6 0ml) ^|^jrN-:/n^>^ ^ W 5; K (5. 2g, 2 9.- 

15 3 5y^/w) *;J:t>*2, 2'-r)/if;^ (-f y:/9=-D=hy;v) (2 2 0mg, 1. 

.3 3 ^ y^/v) ^5t]flx.fc„ x'o'iiwmw.v.. mM-k^n^. tk (2 

• ?5fcrl^U il7KiS^'7i/^-v'r>i>.T^;^^^te©*U 2- (:/n^^5^/L.).-5- ( h 

y 7/V;^a^^/^) y^yV {A, 7 9g, 7 8%) S:#fc„ 
20 IRvmax^W: 1738, 1688, 1599, 1559. 

^H-NMR (CDCl,) 8 : 4.46 (2H, s), 6.45 (IH, d, J = 3. 8 Hz), 6.75 (IH, di J = 
. 3.8 Hz). 

6) 3- (4->'/l^;a-n73i=/V) -3-;^d{^yyat°^y^ji^yl^ (5. Og, 2 

4 ^ y -^t/^) 1 , 2--^^ h^v^^iJ'^- (4 om 1) ^^^^c7K*^b-:^^y (6 

25 0 %?fitt, 576mg, 24^y ^/l-) ^^^-^Mtl. ^^-^ 1 ^f^m^ LfCo R 

^S^S(^4'^-2- (:^'p^^f-/p) -5- ihv y^i-:^\^ /f-/v) ^^^^ (6g, 26 

$y-=t/^) <D1, 2-^7( (5 0ml) ^^f^^^STU EJiL-m^^U 

X^^^MWLtco (2 0 0ml) lSfpfiW7K^AB;t^ 

(2 0 0ml X 2) -ettttlbfco tttU^^TRfc j:t>'IS^:ti^Tj5fcr^U.i^ 
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-3-;t=Sry-2- ( (5- {\'])yj'V:tu/i-;V) ^5^/1^) T'p 

(4. 5g,. 5 2%) ^#fCo 
6 IRvmax'^cm'^: 1738, 1688, 1599, 1559. 

'H-NMR (CDCl3)6: 1.16 (3H, t, J = 7.2 Hz), 3.14-3.50 (2H, m), 4.14 (2H, q, 
J = 7.2 Hz), 4.73 (IH, t, J = 7. 4 Hz), 6.15 (IH, d, J = 4.0 Hz), 6.60-6.66 
(IH, m), 7.08-7.30 (3H, m), 7.98-8.10 (2H, m). 

7) (3. 35g, 24. 6^ JJ^/k) O-J^'^JVz^^v';^ (7 0ml) 

10 ^^icTK^-fb^^i^^-^- hyr^A (1. 86g, 4 9. 1 ^ ^Mx.xmM.x 

-2- ( (5- {V})yji-:^u/^jv) -2-yy=^;v) :^^}V) t°;t>'^^^/^ 
(4. 40g, 12. 3^ !J^7U) Ov'ji^y^zt-x/^ (30ml) WB.^%7LX 

15 (10 0ml) ^;!]P;^. g^^zn-^/u ( 1 0 0 m 1 X 2 ) T'ttW LfCo ttai^^7K*3 
(2RS, 3RS) -3- (4-7/V^n7ai^yk) -3-t Kc=¥v^-2- ( (5- (b 

U ^/i^;^^^^/^) -■7.-yy=-}V) yu\i'^ym^f-^^ (3. 4 6g, 7 

20 8%) %#fc„ 

IRvraax'^W: 1717, 1607, 1561. 

•H-NMR (CDCI3) 6: 1.06 (3H, t, J = 7.0 Hz), 2.90-3.22 (4H, m), 4.00 (2H, q, 
J = 7,0 Hz), 5.00-5.08 (IH, m), 6.05 (IH, d, J = 3.4 Hz), 6.58-6.64 (IH, 
m), 6.98-7.10 (2H, m), 7.30-7.42 (2H, m). 
25 8) (2RS, 3RS) -3- {4-yMti7a^=^jU) -S-t ]i^a^^y-2- i (5 
- (hy 7/W:^ci^^>'k) -2-yy^/l^) :^=f-)V) :/a (3. 3 g, 

9. 1 6 ^ y^/U) (^p^cJ^y-zP- (9. WWi'^. V ^) ^ J>^ 

imWi (9. 2ml, 18. 4$y^/w) ^nTLXw^x^-^m^x^tL, m^^.-^ 
\%tMm.xmth mm.^^)^ (i o om i x 2) x^^x^t^^ \mwt.^i^^ 
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yyo•fcV^3l-T/^-^^1^:^^^bS3itS$•^T (2RS, 3RS) -3- (4 
-y;u:tuy -s-H Kndr^/-2- ( (5- )) y /virn -2-yy 

P^^/W) :fx2\f:tym (2. 4 3g, 8 0%) ^ntCo 
5 IR V raax'^'^cm"^ : 1715, 1563, 1513. 
•mp 86-87'C 

^H-NMR (CDClj) 6 : 2.92-3.22 (3H, in), 5.13 (IH, d, J = 4.0 Hz), 6.06 (IH, d, 
J =3.2 Hz), 6.60-6.68 (IH, m), 7.00-7.16 (2H, m), 7.30-7.44 (2H, m). 

9) (2RS, 3RS) -3- (4-7>'^;rn7ct^/^) -3-t Ko^;X-2- ( (5 
10 - {V]}yj^:tx:i;^^^l-) -2-yy=^jU) ;^^JU) yuif:^^^m {2. 33g, 7. 

0 1 $ Ox h7 t Kn^^^- (6 0ml) l^m^. v^:7a:=/U7iN;^7^ y 

Tv? K(l. 66ml, 7. 7 1 \ ]} ^/l^) thV ^^)VT ( 1 .. 47ml, 

10. 5 5 y ^)V) ^ip;t. Amwmmi tfc„ ^.^u^m^'^. tK ( 5 o.m i ) 

•^ilx^^x'^Wi^^^iv k \ 0 Om 1 X 2) TttttlLfCo ^4^^:J^^•7K^ l^fn:t:it7fcTiii 
$-^i:T (4RS, 5SR) -5- {A-y jvirxiy zil:=.iiv) -4- ( (5- {V^)y)viir 

-2-yy^}\^) ^^/I^) -1, 3-;^-=3rf-y^y v^:/-2-^;x (1. 7 8m 

i 

g, 7 7%) tr#fCo - 
20 IRvmax'^W: 1759, 1611, 1559, 1514. 
mp 177-179^: 

'H-NMR (000X3)6: 2. 30-2.58 (2H, m), 4.32-4.50 (IH, m), 5.67 (IH, brs), 5.80 
(IH, d, J = 8.0 Hz), 6.00 (IH, d, J = 3.6 Hz), 6.65 (IH, d, J = 2: 2 Hz), 
7.02-7.20 (2H, m), 7.24-7.40 (2H, m). 
25 10) (4RS, 5SR) -5- {Ay JX^irxiy z^^z^)^) -4- ( (5- ( h y ^/V 

^xi:^=}-)V) -2-yy^iv) ^^f-M -i, 3-;^^f-y y v^:/-2-;^:/ (1. 6 0 

g , 4 . 8 6 ^ y ^fV) (OT± h::::hy^V(l5ml) t -^f-;!^ 

(1. 2 7g, 5. 8 3^y^/V) ^ ^XI^J ;^ ^JVT ^ ^ ]} V'l^ {QOmg,, 0. 
4 9^ y^/P) -^n^, mM.-V3 0^^#Ufc„ SJS&^^^^i^^, tK (3.0m d 
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v^m u m^^^^i- ( 3 0 m 1 X 2) Ttttu ufco ii^mm^mi^M7i<:x^^^u 

^yy^- : 1^^?^^-/^= 1 : 1) T'^»MLi^i?^5^/^-^^ri^:/36^P> 

#^^$-&T (4RS, 5 SR) -5- (4-7/l';ro -2--^^V-\- ( (5 

5 -{Y')y)Virx^^^M -^-vyz^)V) i^=f-)V')-\, 3-;r^f-y U 

l-v^T^f'^'^^f'/W (1. 9 9g, 9 5%)^#fc, 
IRvmax'^'cra-^: 1823, 1728, 1615, 1559. 
mp 134-135°C 

'H-NMR (CDCI3) 5 : 1. 55 (9H, s) , 2. 70-2. 98 (2H, m) , 4. 86-4. 98 (IH, m) , 5, 52 
10 (IH, d, J = 3.2 Hz), 5.70 (IH, d, J = 7.0 Hz), 6.46-6.52 (IH, nO, 6.94-7.06 
(2H, m) , 7. 12-7. 22. (2H, m) . 

11) (4RS, 5 SR) -5- (4-7/^:^13 7:=^:^/^) -2-;^=3ry-4- ( (5- 
( hi; 7/^;e-n^^/^) -2-yy^)V) -1, 3 !) v^^'- 3-;*/i^ 

. i-v^j^tf-zv-^^/i^ (1. 9ig, 4. 4 5 ^ y^/v) Op{^?y^/v- (1 

15 0. 7ml) iCO. SNOTK^'fb-t- h y /l^ltlg (1 0. 7 ml, 5. 

. 3 5^ VeM ^7K^^T;^JP;i^ ^MT*i OiJ>^#Ufco S/t>l^(C7K (5 Om 1) ^ 

Jn;t. g^^^^/l- (5 Om 1 X 2) TttffltfCo ttmi^^lSfn^fe7KT'gfc?t Us M 

$ -lirTaM^b^tJ (1. 7 9g, 10 0%) Sr^tfco 
20 IR V max'^^'cra'' : 1692, 1561, 1510. 
mp 111-112'C 

^H-NMR (CDCI3) 6 : 1.39 (9H, s), 2. 78-2. 90 (2H, ra), 3.12 (IH, brs), 4.02-4.20 
(IH, m), 4.76 (IH, d, J = 8. 4 Hz), 4.92 (IH, brs), 6. 12 (IH, d, J = 3. 0 Hz), 
6.62-6.68 (IH, m), 7.00-7.12 (2H, m), 7.28-7.42 (2H, m). 
25 MMM 16 3 

4-7/W:^o-N- ( (IRS, 2SR) -2- ( 4 -7/l^;d-n 731-/1^) -2-t Ko'^ 

( (5- (MJ^/^jtp^f^/i^) -2-7 7^/1^) ^"fM -1-ty 

1) 1, \-V':^^}V:sL^)V (IRS, 2SR) -2- (4-7/l';tP 7a::=./^) - 
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2-tFo=¥v^-l- ( (5- ( MJ 7;v-;^n7^^/i^) -2-7 7^/1-) p^^/v-) 
;^7W^p< - h ( 1 . .7 0 g , 4 . 2 1 ^ y ^}V) (cm; Di^i^ ( l 5 m l ) 
<l:0°Ct?iO;t. 10^^#tfCo SJ^^^^^^HHmx tK (2 0ml) "C#?RU 
:^f-)V (2 Om 1 X 2) T'tttBLfCo tttHI^^ISfB^^i^TkT^Jfer^L. 

ffi^^H^B^^T (IRS, 2 SR) -2-T^y-l- (4-77V;e-n :7^c:^7^) -3- (5 
- (by 7;w;^D7<^/U') -2-7 7^/V) -l-:/n/NV— /i^ (1. 3 0 g., 10 0%) 

IRvmax'^'^cm'^: 1605, 1558, 1510. 
10 'H-NMR (CDCI3) 5 : 2.07 (2H, brs), 2.56 (IH, dd, J= 15.0, 9.8 Hz), 2. 78 (IH, 
dd, J = 15.0, 3.6 Hz), 3.32-3.46 (IH, ra), 4.66 (IH, d, J = 4. 8 Hz), 6.12 
■ (IH, d, J = 3.4 Hz), 6.62-6.70 (IH, ra), 7. 00-7; 12 (2H, m), 7.30-7.42 (2H, 
id). , 

2) (IRS. 2 SR) -2-r ^y-1- (4-7/^;tD7a;^y^) -3- (5- ( h 
15 y 7>'V;^P^^>'U) -2-77^/H -l-T'n/NV— /l^ (3 0 Omg, 0. 99^y 

(DT± Ky/W (2 Om 1 ) W^\^4~y/U:;^tii'y^ (1 
.•8 8mg, 0. 9 9 ^ y^/W) *3a:t)«l-3:^f-/U-3- (3-v^p<'5^/l'T^y7°i3 fyk) 
^J\^yj^z:^4 ^ K • (283mg, 1. 48 ^y ^;l^) io^XJ^l -h dri/- 

1 H-^:/>^ h y ry—Jl- (ISlmg, 0. 99^y ^/l^) SriPx.-tMT*i|l-^ 
20 ti^LfCo SJSI^^tK (10 0ml) -^^#i?L. g^^oi^yU (1 0 Om 1 X 2) T' 

^i±@* tfco a^i^^ v' y ;^ <>"/w;i7 7 p h-^ y 7 — (^^if : i^i^^ 

9 1 m g , 4 1%) ^#fCo 
25 IRvmax'^W: 1643, 1601, 1512. 
tnp 153-154'C 

^H-NMR (CDCI3) 8 : 3. 54 (2H. d, J = 7. 4 Hz) , 3. 23 (IH, d, J = 3. 4 Hz) , 4. 68-4. 86 
(IH, m), 5.06-5.12 (IH, m), 6.12-6.28 (2H, m), 6.72 (IH, d, J = 2.2 Hz), 
7.00-7.16 (3H, m), 7.32-7.62 (5H, ra), 8.00-8.20 (2H, ra). 
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16 4 

N- ( (IRS, 2 SR) -2- {4:-y;l^:^X2y 0^=.;]^) -2-b Kndr->-i- ( (5 
- {Y))y^v:^x^^f-J^) -2-77— ^'^M -3-y 3^=-;Vfxx/<y 

5 (IRS, 2 SR) -2-T^y-l- (4-7/V':tn7ai^/>) -3- (5- ( h 7 
/V:tn;^^;V) -2.-yy^)V) -x-yu/^J—jV (3 0 0mg, 0 9 9 ^ P 

( 1 0 m 1 ) W^y^ 3 -yai.^}V:fvi \^i>^:^)V^ P y K ( 2 2 Om l , 
1 . 4 8 ^ y ^/W) :J3 J; t>*l&SlfiW7K ( 1 0 m 1 ) ^j]n;tT^jaT'i^^Jg#Lfc„ 
Kj^r>?^^7k (10 0ml) -Qm^ L. g^^^^'/l' ( 1 0 Om 1 X 2) TW^tti L:/to 

^^;|r@^^^f■/^-'^^f-:/:^|=>bS^sSH^$i^:TSM^^::-a't) (32lmg, 75%) ^ 

IR V max'^^'cm"' : 1645, 1559, 1510. 
. mp 91-92°C 

15 'H-NMR (CDCI3) 6: 2. 32-2. 60 (2H, in) , 2. 73 (2H, d, J = 7. 6 Hz) , 2. 80-3. 00 (2H, 
m), 3. 10 (IH, s), 4.30-4.48 (IH, m), 4.76-4.84 (IH, ra), 5.58 (IH, d, J = 
7.6 Hz), 6.00 (IH, d, J = 3,4 Hz), 6.58-6.64 (IH. m), 6.92-7.10 (2H, m), 
7.10-7.36 (7H, m). ... 

16 5. 

20 N- [ (IRS, 2SR) -1- [4- (c^V iV-^xi ^VX^fV\ -2- (4-7 

^ K 

1) 4- (v'7;^:tnp<5^;v) ^l>^^/<^;^ 

(i/oif^/l/T^y) f-/W7 7-hy7/V;ty Kl 2. 8g (7 9. 4 5 !) ^/l-) 
25 <D b/l'^^S Om I^^SIC- 7 8 "0X^4-^/1^ ^/W^S#^;^f-/H 0. 8 6 g (6 

6 . 1 5 ^ y ^jv) © h/w^y 5 0 m 1 mn^M^. Mmx' 3 mr^mw ltc. 
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K^1^>'/@^M^^/v=2 0/1-1 5/1) . @6^t/Sr#fCo 
^HfeSfls: IlX*9. 6 71g W7 9% 
rap 37-38°C; ^H-NMR (CDCl,, 200MHz) 5 3.95 (3H, s), 6.69 (IH, t, J = 56.2 
Hz), 7.59 (2H, d, J = 8.2 Hz), 8.13 (2H, d, J = 8.4 Hz); IR (neat) 1728, 
5 1437, 1283, 1219, 1113, 1074, 1034, 1020 cm"^; Anal. Calcd for CgHsFaOg: C, 
58.07; H, 4.33. Found: C, 58.31; H, 4. 24. 

2) 4- (v^7/^;^n^^/k) ^i^v^/UT/^^^/W 
:^MitV^^J^r/l^^=^^J>.2. 86g (7 5. 3 ^ ©xhytKo^ 

9:^5 0ml mmm^^ 7Ki^T> 4- (v?7/U;rn/f^/^) ^,&#^^5^/V9. 3 
10 41g(5 0. 1 8 5 y^yu) h7t Kn^^^-S Om l^^g^MTU. 

1 t^mW SJ^^^S:7K?^ tfcm. tK 3 m K 15 %yl^miti- h y l> AtK^ 

15 ^u-r h^'yy.(^\ZXmMLX (^^f-y/mm=^f-^l^=S/' 1-1/1) . g 

11X47. 94 8 g l|X^10 0% 
*H-NMR (CDCI3, 200MHz) 5 1.78 (IH, t, J = 6. OHz), 4.76 (2H, d, J = 5.4 Hz), 
6.65 (IH, t, J = 56.4 Hz), 7.45 (2H, d, J = 8.6 Hz), 7.52 (2H, d, J = 8. 6 
20 Hz) ; IR (neat) 3330, 1379, 1221, 1074, 1019 cm"^ 

3) 2- [4- (v>:7/W;^n7«^/k) ^y-J/u^ -3- (4-7/U;t-a y'ain/v) - 

4- (v^:7/k;t-n7{^;^) ^^^v'/VT/I^^^— /W2. 6 5 g (16. 7 ^ y^/l^) ^ 
YV^^J^T^l^S. 50ml (25. I5;y^/l') <^i^^3i^/U 4 0 m 1 
25 Tk^/^TMih^ ^ yy^/^7i^^/l^2 . 1 1 g (18. 4 ^ y ^;P) (D@^®^^^/H Om 

mi^-^iiTu "to^i^^io^mw.WLfz.o ^\:^fztt^^mi^i^xm.im^ 

(4-7/^:tD^:xyV/k) |^^cc5^;l/3. 5 1.6 g (16. 7 3^ y^;k) (D 
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yy ^i^mm^so. 67g (16. T^y^yi^) ^(D%%Q. ^mmkw 

^;c^/W=l 5/1-9/1) . •^^1^VJ:l9ltH^0>^kL-C. g6^i^^#fcc 
Sfe^^ 11X43. 0 44 g 11X^5 2% 

rap 54-55°C; ^H-NMR (CDCI3, 200MHz) 5 1.11 (3H, t, J = 7. 2 Hz), 3.36 (2H, 
10 d, J = 7.4 Hz), 4.10 (2H, q, J = 7.2 Hz), 4,57 (IH, t, J = 7. 5 Hz), 6.59 
(IH, t, J = 56.4 Hz), 7.12 (2H, t, J = 8. 6 Hz), 7.31 (2H, d, J = 8. 4 Hz), 
7.41 (2H, d, J = 7.8 Hz), 8,00 (2H, dd, J = 5. 4 Hz, 8.8 Hz); IR (KBr) 1721, 
1684, 1597, 1327, 1281, 1231, 1177, 1155, 1024. 847 cm"^; Anal, Calcd for 
■ CigH^FaO^: C, 65. 145 H, 4.89.. Found: C, 65.21; H, 4.82.- 
15 4) (2RS, 3RS) -2- [4- (v?7y^;^o ^ ^/V) ^^^v'/I^] -3- (4- 

mtm.^ 2. 17g (16. O^y ^^JV) ^ v^alf•/^al-T/^ 5 0ml ^XW^ 

vfiii)^h-^mi\Li^^M'rv])'i;j^i. 21 g (3 1. s^y^/i^) ^m^xn^. 

y;V:^u;;^^;V) ^:y^yjv] -3- (4-:7/V;^P7aL^/^) -Z-:^^y:fn\f^y 
^3z^7U2 . 794g (7, 975^!; ^/W) ©v^^^/l^^— r/W'3 Om 1 Wl^^ 

25 ^-^iJ^^^ve^A-e^j^. #btifcm4^i^^v'y ;^7<5^>;^7 y 

j>.^u^Y^'yy^-\z.xmU\^ (^^i^y/i^^^^/u=6/i-3/i) . S 

ilfe^^^*: JlXft 2 . 8 0 0 g JlX^ 1 0 0 % 

^H-NMR (CDCla, 200MHz) 5 0.92 (3H, t, J.= 7. IHz), 2. 90 (IH, d, J = 2. 8 Hz), 
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2.93-3.06 (3H, m), 3.88 (2H, q, J = 7.2 Hz), 5.02 (IH, dd, J = 2.6 Hz, 4.6 
Hz), 6.59 (IH, t, J = 56.6 Hz), 7.05 (2H, t, J = 8.6 Hz), 7.17 (2H, d, J 
= 8.0 Hz), 7.34-7.41 (4H, m) ; IR (neat) 3445, 1725, 1715, 1510, 1377, 1223, 
1026, 839 cm'' 

5) (2RS, 3RS) -2- [4- (i^^yjUy^-u/f-zU) ^^^i^^/V] -3- (4- 

(2RS, 3RS) -2- [4- ^yi>/u2 -3- {4-y/U:t 

ti^^ic^^k) -3-t KP^i^yp t:°;^>'^^^/^2, 7 3 9 g (7. 7 7 4$y* 

5 ml (15. S^y^yl-) ^Mk.. mMX--mMW\^fz., 
Sfe^^ J|Xfl:2. 2 3 2g 1|X^8 9% . 

rap 132-133t:; ^H-NMR (CDCI3, 200MHz) 6 2. 95-3. 10, (3H, in), 5.06 (IH, s), 6.60 
(IH, t, J = 56.6 Hz), 7.05 (2H, t, J = 8. 8 Hz), 7.16 (2H, d, J = 8. 0 Hz). 
.7.33-7.40 (4H, m) ; IR (KBr) 3349, 3020-2550, 1694, L514, 1238, 1022, 841 
cm"'; Anal. Calcd for C^HisFsOj: C, 62.96; H, 4.66. Found: C, 63.04; H, 4.85. 

6) (4RS, 5SR) -4- [4- {-^y zV^u ^yi/jV] -5- (4- 

(2RS, 3RS) -2- [4- {i>yjU:^vi?i^jU) -3- (4-:7/k^ 

uy:jLz^zu)-3-\iVn^iyyu\i°:^y^2. 0 6 0 g(6. 3 5 2 ^ y ^/w) <d 

Xh7t Kn:77>4 0ml ^|^}Chy:3i^/UT 5:^1. 33ml (9. 5 3^]) 
^/U) , v^7ai=/kxjN;^7iNy/urv=Kl . 9 2g (6. 99^y^/^) %Jqx.> — 

^fe^^ llXfil. 8 8 8 g 11X^9 3% 

mp 161-162^:; 'H-MIR (CDCI3, 200MHz) 6 2. 22-2.38 (2H, m), 4.25 (IH, dt, J 
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= 4.8 Hz, 8.7 Hz), 5.02 (IH, br s), 5.80 (IH, d, J = 8.0 Hz), 6.61 (IH, t, 
J = 56.4 Hz), . 7.09-7. 19 (4H, in), 7.34 (2H, dd, J = 5. 2 Hz, 8.6 Hz), 7.44 
(2H, d, J = 8. 0 Hz) ; IR (KBr) 3250, 1734, 1516, 1383, 1229, 1076, 1032, 849 
cm'^; Anal. Calcd for C17H14F3NO2: C, 63.55; H, 4.39; N, 4.36. Found: C, 63.63; 
5 H, 4.42; N, 4.16. 

4 

7) (IRS, 2SR) -2-T^y-3- [4- ( 7 /l^;^ n ^ f-/k) 7ai-/l^] - 
1- (4-7/V:^n>'cnc^/i^) ':fti^^y-l-:^—/u 

(4RS, 5SR) -4- [4- (v?7;V:tt2 7« ^yi^^U'] -b- {A-yjU:t 
D7j^c^;k) -1, 3-:^^-^:/]) -Jy- 2-:^yi. 7 0 5 g (5. 3 0 7 ^.y^;^) 
10 tA^ti-hV ^J^^O. 8 5g (2 1. 2^!;^yl<) ^^i?/— /1^2 Om 1 -tKI 

efeife^ HXgl. 2 6 8 g l|X^8 1% 

15 mp 89-90°C; ^H-NMR (CDCI3, 200MHz) 5 2.40 (IH, dd, J = 10.3 Hz, 13.1 Hz), 
2.84 (IH, d, J= 14.0 Hz), 3.24-3.34 (IH, m), 4.67 (IH, d, J = 4. 8 Hz), 6.621 
(IH, t, J = .56.6 Hz), 7. 08 (2H, t, J = 8. 8 Hz), 7.24 .(2H, d, J = 8.0 Hz), 
7.38 (2H, dd, J = 5.6 Hz, 8.6 Hz), 7.44 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3350 
2870, 1593, 1508, 1381, 1215, 1047, 1001, 829 cm"'; Anal. Calcd for CigHieFjNQ: 

20 C, 65.08; H, 5.46; N, 4.74. Found: C, 65.10; H, 5.72; N, 4.47. 

8) N-[(1RS, 2SR)-l-[4- (v^7/U';^-o ^iXv'/P] -2- 

(4-7>'^;tn:7 3i^/V') -2-t KP'^rv'^^^/^] -4-:7/u:tti'^y -$f i^y-1-:)^ 

(IRS, 2SR) -2-T^/-3- [4- (v^7/^;d-p f-/V) 7^^/^] -1- 
25 {A-yjl^:tX2ya^=^;v)-:fu^-^y-l-:;^^jU0. 16 7g(0. 5 6 6 ^y^y^)x 

4:-yju:^^-i-')'y V^^o. iig (0. 5 7^y^;w), i-MYu^iy^y 

/ h y r y^/l^TK^PtJ 8 7 m g (0. 5 7^y^/l^) ^T±h^hV^^10ml^ 

m^^. llg (0. 57 ^ y^/w) ^Mtl. Ufc. SiiSMtrg^^ 
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Sfe^^ 1|X»0. 2 2 2 g ItX^8 4% 
5 mp 212-213°C; ^H-NMR (CDClj-DMSO-de, 200MHz) 6 2.84-3.05 (2H, m), 4.71-4.85 
(IH, m), 4.97-5.16 (2H, m), 6.63 (IH, t, J = 56.4 Hz), 6.98-7.63 .(14H, m), 
8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3274, 1642, 1626, 1537, 1512, 1229, 1030, 
837 cm'"; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00. Found: C, 
69. 11; H, 4.72; N, 2. 74. 

10 MMM 16 6 

N- [ (IRS, 2SR) -1- [4- (1, l-^7;p;tnJ^f^/W) ^yi^Jl^l -2- 

1) 4- (1, 1 - v'yyV';^- p ^^/W ^SW^^^^i^ 

15 (v»a:5^/kT 5 / ) 1^/V:7 T — :77V;t y K 1 0 . 6g (66. l^y*/V) 

(D h/kc0 3 0ml 7 8°C-t'4-r-fe^y^^S#i?7«^/H 0. 5 8 g (5 

5 . 0 4 ^ y ^71^) (D h/v-^:/ 5 Om 1 MUX* 1 Mf^. 5 0°CX* 1 0 

2g (3 3. o^ y*/u) ^iiJpu e ovxsnmuWLtio Sj^:?m-^®^7Km 

M^Wi^ 9 5 8 g l|X^3 4% 

25 ^H-NMR (CDCI3, 200MHz) 6 1.41 (3H, t, J = 7. 1 Hz), 1.93 (3H, t, J = 18.1 

Hz), 4.40 (2H, q, J = 7. 2 Hz), 7.57 (2H, d, J = 8, 0 Hz), 8.10 (2H, d, J = 
8. 0 Hz) ; IR (neat) 1721, 1277, 1101 cm^^ 

2) 4- (1, l-v^7yw;^-Dai^/k) ^yz:^jurj\^=^^^^ 

7KMitV'^t^J^T/i-^=^^M.l. OSg (2 7. 3^y^/I^) <^7"h7tFP:7 
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7 :/ 3 0 m 1 il^^glc, 7K?&T> 4-(i, i-v;?7/u;tP^f-/v) ^Ef^m^^/i^ 

3. 894g (18.18 5 y*/W) h7 t Kn77>'5 Om l^^SSrMTU 

^m.x^ 1 ^muw ufco Rmn^y^^if^ tfc^. tk i m u is %7Kmit,i- b y a 

TK^^^lml . 7K2. 5ml ^&|li«TtT. imi(07miU ^ ^ -^T ^ ^ ^ 

/I) . S6*Ji^^#fc„ 
ilfe^^ JlXft2. 70 Og JR^8 6% 
10 'H-NMR (CDCI3, 200MHz) 6 1. 72 (IH, t, J = 5, 8 Hz) , 1. 92 (3H, t, J = 18. 1 
. Hz), 4.74 (2H,. d, J = 6. 0 Hz), 7.42 (2H, d, J = 8. 4 Hz), 7.51 (2H, d, J = 
. 8. 4 Hz); IR (neat) 3330,-1296, 1175, 918 cm"' 

3) 2- [4- (1, l~i^y/u:^ujc^M -3- {A-y'Mtiy 3:.=^ 

15 4- (1, l->'7>'^;^ciai^/^) /W2. 65g (15. 4 5:11 

^;l/) ^ h y :l^;WT 5; 3 . 2 2ml (2 3. 1 ^ ]} ^ ;U) <D^^:x.^ 4 0 m 

iWWi^yK^yMt^^y^^y^^^^]^!. 94 g (1.6. 9 ^ V "^eM (om^p^^ 

(4-7;w;a-a^:/y'^/v) g^^J^f-7W3. 2 3 5 g (15. 3 9 5;y^;v) (D 
1, 2-v^p{ h=ari/^^^^3 Om l«^^:7K^^T6 0%;4cm'fb-t-M; 

yy^ymni^o. 62 g (15. 4^y^/u) ^ip;t. ^ot-to. s^^mmw 

nhf\^f:.nm%^i^)):^^7V:)oy2^^n-^V^yy^-\^XlMU\^ {^^^l^/'^ 
^ji^/u=l 5/1-9/1) > ^=¥^^>'J:^9^^B'^btT. S6^i^^#fc„ 

l|Xft2. 7 9 0 g 11X^5 0% 
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mp 56-57X:i *H-NMR (CDCI3, 200MHz) 6 1.12 (3H, t, J = 7. 2 Hz), 1.88 (3H, 
t, J =18,2 Hz), 3.35 (2H, d, J = 7, 2 Hz), 4.11 (2H, q, J = 7.2 Hz), 4.57 
(IH, t, J = 7.4 Hz), 7.13 (2H, t, ^ = 8.6 Hz), 7.28 (2H, d, J = 8.0 Hz), 
7.40 (2H, d, J = 8.0 Hz), 8.00 (2H, dd, J = 5.4 Hz, 8.8 Hz); IR (RBr) 1719, 
5 1678, 1599, 1300, 1231, 1154, 924, 847 cin"^ Anal. Calcd for C20H19F3O3: C, 65.93; 
H, 5.26. Found: C, 66.03; H, 5.28. 

4) (2RS, 3RS) -2- [4- (l, 1 -^^7/1-;^ P^^/U-) -3- 

1. 91g (14. O^y ^>'W It v^ai^;V^— T^W- 5 0 m 1 ^X*UW 

10 Lis^a^hT^mit^^^'rvv^j^i. 06 g (2 8. i^y^/w) ^Mm.-^'m^. 

l-Z/y;V:^U3L^;V') ^y-jju'] -3- (4-7;V;rn:7c3L;^;V) -S-^^yyp t° 

2. 556g (7. OlS^U ^/U) <Dv^;3i^/V^— t"/^ 3 0 m 1 ^ 

. •^yJ>>^vi'7 h^'77^-(j:T^t^t(--^f-^/@^^^^>'l^=6/l-3/l), 

20 . Jix4 2 . 6 1 5 g 1 0 0 % 

^H-NMR (CDCI3, 200MHz) 6 0.92 (3H, t, J = 7. 1 Hz), 1.88 (3H, t, J = 18.2 
Hz), 2.91 (IH, d, J = 2.6 Hz), 2.94-3.12 (3H, ra), 3.88 (2H, q, J = 7.2 Hz). 
5.02 (IH, t, J = 3.6 Hz), 7.05 (2H, t, J = 8.6 Hz), 7.14 (2H, d, J = .8.2 
Hz), 7,35-7.41 (4H, m) ; IR (neat) 3461, 1717, 1510, 1298, 1225, 1177, 1159, 

26 837 cm'^ 

5) (2RS, 3RS) -2- [4- (1, ;V:;!rn3^^;V') ^y-J>jV] -3- 

(2RS, 3RS) -2- [4- (1, JV:tn:iuf';v) ^^-V/l^] -3- (4 

-7/W;tD:73izi/k) -3-t KD=^i/':^D t°;e-:/^3i^7^2. 4 8 9 g (6. 79 
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3 5; y^/V) (0^9 J— 1^2 Om 1 -X h7 t Kn>'7>'2 Om INtK^ 
WL-f h y AtKI^^S 13. 6ml (13. 6^]) ^/l^) ^;!)P;i^ ^MT— Bfeit# t 

U^i^^ J|X1:1. 9 8 6 g JlX*8 6% 

mp 127-128t:; ^H-NMR (CDCI3, 200MHz) 6 1.89 (3H, t, J = 18.1 Hz), 2. 89-3. 10 
(3H, m), 5.06 (IH, d, J = 3.2 Hz), 7.05 (2H, t, J = 8.7 Hz), 7.13 (2H, d, 
J = 8.4 Hz), 7.33-7.39 (4H, m) ; IR (KBr) 3330, 3010-2550, 1688, 1518, 1300, 
10 1240, 1225, 1198, 839 cm"^ Anal. Calcd for C18H17F3O3: C, 63.90; H, 5.06. Found: 
C, 64.09; H, 5.03. 

. 6) (4RS, 5SR) -4- [.4- (1, ^vV^f^l -5- 

(4-77^:^0 73.=/^). -1, Z-i!r^^^/^)-J'V-1-is-v 
(2RS, 3RS) -2- [4- (1, l-v?7/W;^a3i^;^) ^:yK^)V\ -3- (4 
16 -7>'V';t-n73i=->'V) -3-t: Kp^v'T^p t°;^:/^l. 8 3 6 g (5. 4 2 75^ 

(^r hyt Ko7.7>'4 Om 1^^^(C hU J^f-/W7'5:>'l. 13 ml (8. 
1 4^ y ^/W) ^ v^73^=/W*;^7f:y /VTv>Kl. 64 g (5. 9 7 5 y ^7W) ^ 

^fvti yj^,^u'^h^y'7y( ^izx^m. t {■^^•ty/BB=^f'^^= 3/1-1/ 

fifelS^ JtZai. 7 04 g l|X^9 4% 

mp 205-206°C ; 'H-NMR (CDCI3, 200MHz) 5 1. 90 (3H, t, J = 18. 2 Hz) , 2. 19-2. 40 
(2H, m), 4.23 (IH, dt, J = 5. 3 Hz, 8.7 Hz), 4.92 (IH, br s), 5.80 (IH, d, 
J = 8.0 Hz), 7.09 (2H, d, J = 7. 6 Hz), 7. 14 (2H, t, J = 8. 8 Hz), 7.37 (2H. 
25 dd, J = 5.0 Hz, 8.4 Hz), 7.43 (2H, d, J = 8. 8 Hz) ; IR (KBr) 3245, 1732, 1385, 
1300, 1231, 1107, 1011, 924 cm"^; Anal. Calcd for CigHieFjNOg: C, 64.47; H, 4.81; 
N, 4.18. Found: C, 64.47; H, 4.82; N, 4.02. 

7) (iRS, 2SR) -2-r,^y-3- [4- (1, l-v'7/U;rDai^/l^) 
^/U] -1- ( 4 -7/1^;^ n 7 31^/1^) 7"P/"?:/-l-;^ — 
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(4RS, 5SR) -4- [4- (1, l-v^7/^^P J^f-^W) ^^v^/U] -5- (4 
~y/u:tnyzc=i;u) - I, 3-:^^-fy^])V^y-2~:tyi, 5 5 7 g (4. 64 3 
^y^yu) i: yK^'fli-^ h y A 0 . 74g (18. 65:y^/i') ^:i^^/—/l^2Q 

M^MPf- iUAO. 9 16g 11X^6 4% 

'H-NMR (CDCI3, 200MHz) 8 1.91 (3H, t, J = 18.3 Hz), 2.38 (IH, dd, J= 10.4 
10 Hz, 13.6 Hz), 2.83 (IH, dd, J = 3.0 Hz, 13.8 Hz), 3.29 (IH, ddd, J = 3. 3 
Hz, 4.8 Hz, 10.3 Hz), 4.67 (IH, d, J = 5.2 Hz), 7.08 (2H, t, J = 8.8 Hz), 
7. 20 (2H, d, J = 7. 6 Hz) , 7. 38 (2H, dd, J = 5. 6 Hz, 8. 4 Hz) , 7. 44 (2H, d, 
J = 7. 6 Hz); IR (neat) 3360-2860, 1605, 1508, 2385, 1298, 1223, 1175, 918, 
826 cm"' 

15 8) N-[(1RS, 2 SR) -1- [4- (1, l-'Jy;V^u:i^f'jU) ^yi^/U^ 

-2- (4:-y;^:^tiyzj^=^/i^) -2-t Kn^i^^f^/i^] -4-7>'^;^t3•:^7^v:^- 

(IRS, 2 SR) -2-T^y-3- [4- (1, l-v^7/^;tci3i^/W) ^31::^/^] 
-1- (A-y;l^:tx2y3i:^jV) y\2/<y-i-:t^;\^0. I73g (0. 5 5 9^y 

20 ^;^) > 4-7y^-;to-l-:^7 h^i^O. llg (0. 5 6 5:y^7W ^ 1-t Kt^ 

dr'>^:/y h y T>'wV7K^i^8 6mg (0. 5 6 ^ y ^/l^) ^Ti? b y v'W'l 

0 m 1 ^xm.W Lts::^^ h 1 -^f-yw 3 - ( 3 -i^^ 5^;VT ^ y :/n y^/js i;'-r 

5 K -ii^ilO. llg (0. 56 ^ y ^/v) ^Mx.. mUV~m^WLtco 

Sfelt^ JlXftO. 24 5 g 11X^9 1% 

mp 220-221'C; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 1.90 (3H, t, J = 18.1 Hz), 
2. 84-3. 06 (2H, m) , 4. 69-4. 84 (IH, m) , 5. 03 (IH, t, J = 3. 5 Hz) , 5. 16 (IH, 
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d, J = 3.8 Hz), 6.99-7.12 (3H, m), 7.18-7.30 (4H, in), 7.39-7.65 (7H, m), 
8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3281, 1642, 1626, 1539, 1512, 1298, 1231, 
1163, 843, 835, 758 cm''; Anal. Calcd for CggHggFiNOg: C, 69.85; H, 4.81; N, 
2.91. Found: C, 69.70; H, 4.98; N, 2. 84. 
5 MWl 16 7 

N- [ (IRS, 2SR) -1- [ (2, 2-v^7>'I^;e-P-l, 3 -^^-^ >^:t=¥y— 

:^^)V\ -2- {A.-y iVirx^y -2-yL^xi-^-y:t.^jV\ -4-7 

1) (2, 2-i^7/i^;to-l, Z-^^y^Z-Jir^y—jv-b-^M /'-)V 

10 7K^jliyf-!^Ar/^^^!>-M. 86g (4 8. 9 5 y^/l^) h7 t Kp7 
7^^3 Oml«^(c, 7K^^T> 2, 2-v^:77k;^n-l, ^-^W^^-^^Z—JV- 
■^-ti )Vi$.VWi^ . 9 4 2 g (2 4. 4 5 ^ y ^/U) (Dt" b7 t Kn77;^3 Om 
1 :^^^^^^T ^MT* 1 mWm.^ tfCo Sli&^^TK^^ tfc#. tK 2 m K 1 5 % 

im.\\^-r h y a7J<^is 2 m k tK 5 m i ^jig^j^jiTux. jiiiij(^7k*'fb y A 

= 6/1-1/1) . g6<3^^#fco 

JiXl:3. 6 5 8 g 1|X^8 0% 
20 'H-NMR (CDCI3, 200MHz) 8 1. 73 (IH, t, J = 6. 0 Hz) , 4. 68 (2H, d, J = 5. 8 Hz) , 
7.02 (IH, d, J = 8.4 Hz), 7.08 (IH, d, J = 8.0 Hz), 7.23 (IH, s) ; IR (neat) 
3318, 1501, 1449, 1238, 1148, 1036 cm"' 

2) 2- C (2, 2-v'7/^^o-l, ^-^W\>ir^V—}V-%-y{jV):^^jV\ 

25 (2, 2^pyji^:tti-i , .3-^yyj:t^y^jv^-b-^ ju) :^^;^}V3, 6 
og (19. i^y^/w)> h y ^f"/wT ^ 4 . 0 0 ml (2 8. 7 ^ y ^/^) 

(O^Wi^^i- )V A. 0 m 1 9 yy^/U:^^;U 2. 41g (21. 1^ 
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(4-:7/U;j-b^yy^;P) i^^ic5^/V4. 0 24 g (19. 1 4 ^ U ^/l^) O 

yy ^VWM^HQ. 77 g (19. l^y^yw) lrjlin;t. ^(O^^O. 5 0#FB^Jt# 

^ji^7U=l 5/1-9/1) . ^^^yX*)^^^^tLX, @^i^^#fCo 

10 a^M^ I|Xft5. 04 7 g W6 9% 

mp 66~67Vl ^H-NMR (CDCI3, 200MHz) 6 1.13 (3H, t, J .= 7.2 Hz), 3,31 (2H, 
d, J = 7. 4 Hz), 4. 11 (2H, q, J = 7. 2 Hz), 4. 51 (IH, t, J = 7. 3 Hz), 6. 93-6. 97 
(3H, ra), 7.14 (2H, t, J = 8.6 Hz), 8.00 (2H, dd, J = 5. 4 Hz, 9.0 Hz) I IR 
(KBr) 1725, 1682, 1597, 1501,. 1258, 1233, 1150 cm"'; Anal. Calcd for CigHigFjOg: . 

16 C, 60.00; H, 3.98. Found: C, 60.03; H, 4.02, 

3) (2RS, 3RS) ^2- [ (2, 2-i^yjU:t^-l , 3-^yyZy:t^y — 
/U-5--{M ^^/V] -3- (4-:7/l^;^P7 3^^/V) ^B-M h^n^iy:fxn}^^y^ 

MitM-^ 3, 50g (25, 75;]) ^/U) ^V:r.^)Vau^=fJiV 5 0ml ^XW^ 

20 X^faii^hi^^M'c^'O^'ty^ytf^'^. 94 g (51. 4^!J^7U) ^^jfi-eSPx.> 

im\\L-^^'^%mh(r>V'=^=f}v=^-TJvm^^m-co %h^tzmmc. 2- c (2, 

Z-Vy jvirn-i, 3-^vyv';^^y— f/i/) t^^/i^] -3- (4-:7/1/;^d 
:73i^/V') -3-;r=¥y7"o t°;ri^^^^/W4. 8 8 8 g (12. 8 5^!J^7U)© 

^^^/^=6/i-3/i) . ^m^-^wk.. 
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M^mPf 84 9g I|X^99% 

'H-NMR (CDCI3, 200MHz) 6 0.96 (3H, t, J = 7.1 Hz), 2.82 (IH, d, J = 2. 6 Hz), 
2.85-3.02 (3H, m), 3.91 (2H, q, J = 7. 1 Hz), 4.99 (IH, dd, J = 2. 5 Hz, 5.1 
Hz), 6.75-6.81 (2H, m), 6.91 (IH, d, J = 8.0 Hz), 7.05 (2H, t, J =8.6 Hz), 
5 7. 36 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (neat) 3468, 1725, 1499, 1449, 1240, 
1155, 1036, 839 cm"^ 

4) (2RS, 3RS) -2- [ (2, 2-v':7/P;rp-l , 3 v':t=¥ 
(2RS, 3RS) -2- [ (2, 2-v^:77^^o- 1 , 3-^l^yi^:^'^y—Jl- 

10 S-Y/i^) ^^/v] -3- {4-y;u:tx2yaL^;u) -3-t Kadf-i/T'o t'^^-^^itf- 

/V4. 7 2 5 g (12. 3 6 ^U^/H <D/i^J—M3 Om 1 — r h7 t Kn^'y 
yd Om\^m^lN:MBit'f-h}) ^J^:^MW2 4. 7ml (2 4. 7^y^M 

66^^ J|R»3. 74 3 g IDI*8 6% 

mp US-in'C; 'H-NMR (CDCI3, 200MHz) 6 2.97 (3H, s), 5; 03-5. 06 (IH, m), 6.76 
(IH, dd, J = 1.6 Hz, 8.2 Hz), 6.80 (IH, s), 6.90 (IH, d, J = 8. 2 Hz), 7.05 
(2H, t, J = 8. 6 Hz) , 7. 36 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3333, 3100-2550, 
20 1694, 1518, 1499, 1447, 1273, 1260, 1244,. 1163, 1148, 841 cm'^; Anal. Calcd 
for C17H13F3O6: C, 57.63; H, 3,70. Found: C, 57.64; H, 3.51. 

5) (4RS, 5SR) -4- [ (2, 2-i^7/^;i-n- 1 , 3-^yyi^:t^y— 

-5- {4-y}V:^xo.ya^::^;v) -1, 3-:^^^y])-Jy-2~ 

25 (2RS, 3RS) -2- [ (2, 2-v?7/Ui-n- 1 , 3-^:/>^v?;t=3r 7^- 

S-^/v-) pt^/i/] -3- i4-yji^:i-x2y a^^/v) -3-\i ]^n^uyx2\f:ty^3 . 

387g (9. 560^y ©xhyt KP^^^-SOml h ]} 

T%y2. 00ml (14. 3 ^ y^/l^) ^ v^:7:3^— /W/}N;^4^U/^Ti^K2. 89 

g (10. s^y^/i-) ^ip;i, -mmmmx^trL.^^Momm^w&m^x^. 
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S^/IShI JlXi:3. 144g .W9 4% 

5 mp 177-178'C; ^H-NMR (CDCl,, 200MHz) 8 2. 16-2.35 (2H, m), 4.13-4.25 (IH, 
m), 5.10 (IH, br s), 5.79 (IH, d, J = 7. 6 Hz), 6.72 (IH, d, J = 8. 4 Hz), 
6.74 (IH, s), 6.98 (IH, d, J = 8.6 Hz), 7.14 (2H, t, J = 8.6 Hz), 7.36 (2H, 
dd, J = 5.0 Hz, 8. 8 Hz); IR (KBr) 3241, 3139, 1736, 1501, 1258, 1238, 1152 
cro"^; Anal. Calcd for C17H12F3NO4: C, 58.13; H, 3.44; N, 3.99. Found: C, 58.16; 

10 H, 3.42; N, 3.85. 

6) (IRS, 2SR) -2-T$y-3- (2, 2-i^7/^:ti3- 1 , 3-^y:^i^ 

jv) -1- (4-b/^;^D7ai^/l/) 'fn/<l/-l-:t^;U 

(4RS, 5SR)-4-[(2, 2-''Jy jVirv^-l , 3 v^:t^y — 
■ S-f/W) ^^/i^] -5- {A-yjV:^uy^=^;v) -1, Z-:^^-^^ VV'y-2-:^y 
15 2. 9 6 2g (8. 4 3 2 ^5^/1^) i'TK^jb-^ h U 1 . 35g (3 3. 7 5 
)} ^/V) ^J^^ J —)V 3 0ml -tK 1 . 5ml 4'-C\ 6 ^fB^;!jq||&jl»{£ bfCo K^&M 

«lrite®*bfCo nW^m^'y^)-)}^J\^ (APSiJ'.^:/) 
e^l^^ JiX42. 2 2 5 g IR¥8 1% 

mp 77-78°C; 'H-NMR (CDCI3, 200MHz) 6 2.36 (IH, dd, J = 10. 1 Hz, 13.7 Hz), 
2.81 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 3.22 (IH, ddd, J = 3. 2 Hz, 5.2 Hz, 10.0 
Hz), 4.63 (IH, d, J =5.2 Hz), 6.82-6.87 (2H, m), 6.97 (IH, d, J = 8.0 Hz), 
25 7. 08 (2H, t, J = 8. 8 Hz) , 7. 37 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3340-2865, 
1501, 1447, 1262, 1242, 1213, 1157, 1063, 779 cm"^; Anal. Calcd for C16H14F3NO3: 
C, 59.08; H, 4.34; N, 4. 31. Found: C, 59.08; H, 4.39; N, 4.10. 

7) N- [ (IRS, 2SR) -1- [ (2, , 

/^-5-^/w) -2- (4-7/^;tpyj^^/^) -2-t: ^^xl^v^^}V\ - 
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(1 RS, 2 SR) -2-r^y-3- (2, 2-v'7/^;tP-l, 3-^y:/i^:^^ 

(0. 5i3^y^/w)> 4-7/w;tp-i-^7 h^^iso. lOg (0. 5 1 ^ y 

5 , l-l: Kni53f^i/^:/y> y T)/'-/W7KfP^7 9mg (0. 5 1 $ y ^/W) 

n tVu) ;^7/W7i?v^^ ^ K • :^^:^0 . lOg (0. 51^y ^/U) ^M^^ MMX 

I|X*0. 2 3 0g W90% 
mp 219-220°C; ^H-NMR (CDClg-DMSO-de, 200MHz) 6 2.85 (IH, dd, J = 10.0Hz, 14.4 
Hz), 2.97 (IH, dd, J = 4. 2 Hz, 13.8 Hz), 4.64-4.78 (IH, ra), 5. 01 (IH, t, 
J = 3.8 Hz), 5.10 (IH, d, J = 3. 6 Hz), 6,93-7.13 (6H, m), 7.25-7.-58 (6H, 
15 ra), 7.69 (IH, d, J = 8.0 Hz), 8.07 (IH, d, J = 8.0 Hz); IR (KBr) 3266, 1644, 
1626, 1541, 1514, .1497, 1244, 1146 cm"^ Anal. Calcd for C27H19F4NO4: C, 65.19; 
H, 3.85; N, 2.82. Found: C, 65. 22; H, 3.87; N, 2.57. 
Hiif !) 16 8-.. 

N- [ (1 RS, 2 SR) -2- {A-y/Virny :r,::^;V) -2-t Kn^e^z-l- [ [2 
20 -(by 7/^;a-P 7^ - 1 , 3 -^T y — 5 — f 71^] p< f-/!^] =^=^^^1 iJJV/^ 
% yW. t e r t 

1) 2- (^V^)y )Vtxi^^)V) -1, Z-^rV^)V-^-tnvifsy^:3^=f-)V 

2, 2, 2-b y 7/V;tPT-fe ^ Kl 2. 27 g (1(6^8 5%, 8 0. 8^ 

y^/P-) > :^ nn7ix7U^/Vil@g:t^yw-;ii7 y 5. 2g(8 0. 8^y^/W')> 

25 @^^4 . 85g (80. 8^y ^/^) -k^^ J — 10 0ml 4''C\ — UfcbPiiai^S , 

:x.^)v-^ 2 niiitu bfco %.mzM^ k%.7mmri- b y -^^t^^Ms ^m^WBM 
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4X1: 12. 7 2 g 7 0 % 

'H-NMR (CDCI3, 200MHz) 8 1.41 (3H, t, J = 7. 1 Hz), 4.43 (2H, q, J = 7. 1 Hz), 
8.49 (IH, s); IR (neat) 1728, 1522, 1304, 1285, 1246, 1196, 1152, 1094, 1038 
cm"^ 

6 2) [2- (M;7/k;tn^f-M -1, 3-^Ty—JU-5-^;U2 :^9J-)V 
i^%\\^^)'r'^J^r)V%=^^K2. 17g (5 7. l^y^/l/) (Dxh7tKP7 
7 ^ 8 0 m 1 7K^T> 2 - (by 7/1^;^ n ^/U) - 1 , 3 -f-T ^-/W 

5-;^7/^/i^>^:t5^/U8. 5 7 9 g (38. 1 0 ^ y ^/l-) <Z)7: h 7 t Kn 77 

10 5 h P !> AtR^I^ 2 m K tK 5 m 1 ^Ji^MT LT, ii|IJ©7K*^b U ^ 

^/l-=6/l-l/l), l|Xft5.4 9 9 g 1|X^:7 9% 

15 ^H-NMR (CDCI3, 200MHz) 6 2. 24 (IH, t, J = 5. 7 Hz) , 4. 97 (2H, d, J = 5. 6 Hz) , 
7.82 (IH, s); IR (neat) 3308, 1532. 1456, 1333, 1312, 1196, 1144, 1036 cm'^ 
3) 3- {A-y }V:^ny a^=.;v) -3-:t^y-2- [ [2- ( b y 7 /l^;^ p p« 5^/w) 

[2- (hy 77^;^Dp<5^/W -1, Z-'^r^'-fV-^-^ )V\ 6 

20 ig (14. 3^ y^>'v)^ h y^f-/wr ^:/2. 3 9 mi (17. i 5:y^/^) 

(omk^^^fVA 0 m 1 Wm^TilC^ym^^ ^ :y:^ju:^^ju 1. BOg (15. 7^ 
25 (4-7>'V';tn^:/yV/^) i^i?^^/V'2. 9 9 8 g (14. 2 65y^;v)<^ 

vy^ymm'^o. 5 7g (14. 3 5y^/u) ^m^.^<d^'Mo. 5Wf^UW 

mimm^M&x^M^. ^m.x-jim.WLr^o KJSis^7Ktc?it\ @^^^^;^t2 
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1^^^^ JIX44. 2 7 5 g JlX^8 0% 
5 'H-NMR (CDCI3, 200MHz) 5 1.15 (3H, t, J = 7. IHz), 3.61 (2H, d, J = 7.0 Hz), 
4.15 (2H, q, J = 7. 1 Hz), 4.57 (IH, t, J = 7. 1 Hz), 7.17 (2H, t, J = 8.6 
Hz), 7.70 (IH, s), 8.04 (2H, dd, J = 5. 3 Hz, 8. 9 Hz) ; IR (neat) 1740, 1732, 
1682, 1599, 1508, 1456, 1329, 1300, 1238, 1194, 1157, 1034, 849 cra"^ 
4) (IRS, 2RS) -3- (4->'/V;t-n7a^c=-/V) -3-1: Kd'^v'-2- [ [2 

10 - ( h y y/^>i-u 7{ f-/u) - 1 , 3 -^r 5 /v] ^/i^] h't^M^ 

2. 80g (20. 5^y */V) ^v^J^^/ko^-T^y^ 5 0 m 1 ^XW^ 

x.fiifihi^M'c^^'^M-rv^) 55g (4 1. 1 5: y ^/k). ^^MT^B^^ 

;tt3:7:t^/k) [ [2- ( h y 7/k:^o^f^/k) -1, Z-'fTV— 

yWS-^/k] ^f-z'kD.yn t°;^:/^^^/W3. 8 5 6 g (10. 2 7 5: (O 
i;?^^;W^-7^/U3 Oinr^^S^^MT*Jn;t. ^<^** 2B#^iti^|iUfCo mM\^ 

20 ttWUfco ^mz-^WM^^iA^-^ ^ J^x%^. ^j!S^^M)i®*Lfco # 

^ni^/u=6/l-3/l) . S6^#j^#;fco 
i^fe^^ liX* 1 . 9 8 9 g W5 1 % 

^H-NMR (CDCI3, 200MHz) 6 1.27 (3H, t, J = 7. IHz), 2.64 (IH, d, J = 3.0 Hz), 
25 2. 98 (IH, ddd, J = 4. 0 Hz, 6. 2 Hz, 10. 2 Hz), 3. 23 (IH, dd, J = 4, 2 Hz, 15. 2 
' Hz), 3.39 (IH, dd, J = 10.2 Hz, 15.2 Hz), 3.99 (2H, q, J = 7. 1 Hz), 5.03 
(IH, dd, J = 2.9 Hz, 6.3 Hz), 7.06 (2H, t, J = 8.6 Hz), 7.36 (2H, dd, J = 
5. 3 Hz, 8.7 Hz), 7.59 (IH, s) ; IR (neat) 3409, 1726, 1510, 1454, 1329, 1300, 
1225, 1192, 1150, 1034, 839 cm"^ 
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5) (IRS, 2RS) -3- (4-7;U;tP73:.::^/W) -3-t: Kci=^v^-2- [ [2 

(IRS, 2 RS) -3- (4-7/U;tDP' ^.c^yl^) -S-t Kt3^i^-2- [ [2- 
(M; 7/^;tP^^/P) -1, 3-^T/-/W5-'l'/^] ypt°;r>^^3i^ 
6 /H. 8 8 3 g (4. 9 9 0^ y^/U) (Z^T^iJ'y— 71^2 Oml^^g^ClN7K^'^L•^- 
. MJ l> i»7K^IS 9 . 9 8ml (9. 9 8 ^ y ^yW) MM.'Q-'^W^X.It., 

10 ai^/l'= 3 / 1 - 1 / 1 ) , g6^J^Sr#fCo 
^^'hWLW IRSI. 4 20 g W8 2% 

'H-NMR (CDCI3, 200MHz) 6 3.04 (IH, ddd, J = 4. 0 Hz, 5.8 Hz, 9.7 Hz), 3.18 
(IH, dd, J = 3.6 Hz, 15.0 Hz), 3.40 (IH, dd, J = 10.0 Hz, 15.4 Hz), 5.13 
(IH, d, J = 5.4 Hz), 7.08 (2H, t, J = 8.8 Hz), .7.38 (2H, dd, J = 5. 4- Hz, 
15 8.6 Hz), 7.59 (IH, s) ; IR (neat) 3500-2900, 1715, 1510, 1456, 1331, 1300, 
1227, 1196, 1152, 1040, 841 cm"' 

6) (4RS, 5 SR)' -5- (4-77U;tD:73^c=:./l^) -4- [ [2- (h y 7/1^;^ 
• ■ P^f^/k) -1, 3-^T>^-/k-5— f/k] :^=f-}V\ -1, 3-;t=3ff-y ij v^:/-2- 

20 (IRS, 2RS) -3- (4-7/l';4-p 7 3^-/1^) - 3-1: Kp ^;/-2- [ [2- 
{Y^)y)Virxx:^^,V) -i, 3-^T/-7W5-^/i-] 7°Pt°;^>^l. 

3iog (1. 310^ y^/v) (oT^yyi kp77^5 0 m 1 h y ^f^/p 

T^yO. 78ml (5. % ZX^) ^ -J>y =!^:=.)Vi^y^i!!s^) )VT \ . 14 

g (4. I3 5;y^/u) %An;i. - Wfiiliiit bfco Rf£i;:^<D^i^^^j±|?* u 
/i^^^^/V= 3 / 1 - 1 / 1 ) , g6^t»;l:#fCo 

'H-NMR (CDClj, 200MHz) 6 2.58 (IH, dd, J = 5. 2 Hz, 15.0 Hz), 2.69 (IH, dd, 
J = 8.8 Hz, 15.0 Hz), 4.23-4.35 (IH, m), 5.67 (IH. br s), 5.83 (IH, d, J 
= 7.6 Hz), 7.13 (2H, t. J = 8.6 Hz), 7.32 (2H, dd, J = 5. 2 Hz, 8.8 Hz), 7. 49 
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(IH, s) ; IR (neat) 3272, 1780-1730, 1514, 1456, 1331, 1300, 1233, 1194, 1148, 
1032 cra"^ 

7) (4RS, 5SR) -5- i4-7;l^:tuy 3:.:=:;^) .2-:t^y-A- [ [2- 

(4RS, 5SR) -5- i4-yjU^tiya:.=^jU) -4- [ [2- (M;:7;U;^n7« 

062g (3. 067^y ^/W) X r^^v'- 1 e r t -^f-zl-O. 8 0 g (3 . 6 
B^y^yl-) X 4-N, N-v^7«^/l-T^y t^'Uv^^S 7ing (0. 3 1 ^ y ^/V) 

^^^^ llKftl. 186g W8 7% 

mp 192-193t:; 'H-NMR (CDCI3, 200MHz) 5 1.55 (9H, s), 2.99 (IH, dd. J = 7.4 
15 Hz, 15.0 Hz), 3.09 (IH, dd, J = 5. 2 Hz, 15.4 Hz), 4.75 (IH, dt, J = 4. 9 Hz, 
14.9 Hz), 5.73 (IH, d, J = 7.0 Hz), 7.04 (IH, s), 7.06 (2H, t, J = 8.6 Hz), 
7.22 (2H, dd, J = 5. 2 Hz, 8.4 Hz); IR (KBr) 1792, 1370, 1304, 1192, 1163, 
1034 cm"'; Anal. Calcd for C19H18F4N2O4S : C, 51.12; H, 4.06; N, 6.28. Found: 
C, 50.94; H, 4. 10; N, 6.48. " 
20 8) N- [ (IRS, 2SR) -2- (4-:7;V:tn :7 -2-t 

[ [2- ( Ky 7/^:tn;^^/l^) -1, 5-^ /i^l t^^/V] ^f-/^] 

(4RS, 5 SR) -5- {A-y ;V^X2y :^:^;V) [ [2- (by 

.y;V:^X2^^;v) -1, 3 -f^T >^-/W 5 --f /l^] 7« 5"/^] - 1 , 3-:t^-tV )) 
25 -Z--^JVi!^yB.t e T t-y^=^;Vl. 0 7 9 g (2. 4 1 7 ^ y ^/^) (0:^9 

)VX 0ml — f b^t: Rn:77:/1 !>i^0. 1 1 g (2. 

6, 6 ^ y ^/l-) (D ^ iS? y -/k 5 m 1 ^I^Sf tK^^TJP ^> 3 B#^JtW^ L fCo S 
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fifejfe^ 11X40. 84 2g W8 3% 

mp 137-138t;; 'H-NMR (CDCI3, 200MHz) 6 1. 38 (9H, s), 2,61 (IH, br s), 3.07 
(2H, d, J = 7.0 Hz), 3.94-4.05 (IH, m), 4.76 (IH, br d, J = 8. 4 Hz), 4.91 
5 (IH, br s), 7.08 (2H. t, J = 8. 6 Hz), 7.38 (2H, dd, J = 5. 4 Hz, 8.6 Hz), 
7.61 (IH, s); IR (KBr) 3337, 1682, 1532, 1138, 1038 cra-^; Anal. Calcd for 
C18H20F4N2O3S: C, 51.42; H, 4. 79; N, 6.66. Found: C, 51.50; H, 4.7Q; N, 6.90. 
IIJI^!|16 9 

4-:7/k;tD-N- [ (IRS, 2 S R) -2- (4-7/l^;ra 7cc:^/U) -2-t Kn^r 

10 ix-i- [ [2- (>y77U;ro7<^/^) -1, a-^ry— /w5— T/^] ^ 

* 

1) (IRS, 2 SR) -.2-T5 (4-7;^:tn7a^^/U) -3- [2- ( b 

■ N- [(l RSi 2 SR) -2- (4-7/l-;^-ci7^^7W) -2-t Kp^v'-I- [ [2 
15 - ihVyj^^ttpif-jU) -1, 3-Try—/V-5-^/U] ^'}')V\ rc^^/k] •^jjX.A 

% :^^t e r t-Z^/V-O. 711g (1. 691^y ^/V) . ^MBO . .5 m 1 
m^^i^ JlR*0. 5 3 4g JlX^9 9% 

^H-NMR (CDCI3, 200MHz) 8 2.82 (IH, dd, J = 9. 4 Hz, 14.8 Hz), 3.08-3.26 (2H, 
m), 4.56 (IH, d, J = 5.8 Hz), 7.09 (2H, , t, J = 8. 6 Hz), 7.36 (2H, dd, J 
= 5.6 Hz, 8.8 Hz), 7.68 (IH, s) ; IR (neat) 3364, 1507, 1456, 1331, 1300, 
26 1225, 1192, 1144, 1032, 837 cra"^ 

2) 4-P'/^;^a-N- [ (1 R S, 2 SR) -2- (4-:7/k:tP:7ai-/W) -2- 
t Kn=¥v'-1- [ [2- {Y]}y^i^:tup^f-jV) -1, S-^T^-zU- 7< 

(IRS, 2SR) -2-7^y-l- (4-7yk;tP7 3^^>'^) -3- [2- ( h ^ 7 
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j]^^X2}i'f-ju)-l, ^-f-Ty—)^^-'<;V]-fu^<l/-l-:^—/VQ. 2 2 6 g (0. 

7 0 2 5 y^yi^) ^ A-yjv:^u-i-i-y V=^B.O. 1 3 g (O. 7 1 5: i)*/!^) ^ 

1-fc KPdE^v'^yy b !J rv^-zi'TK^pi^o. iig (0. 7i^y^/w) 

5 /u) :^;Vit^^J^ ^ K • :^^:^0. 1 4 g (0. 7 1 ^ U^/w) -^M^. ^?i.T*-lfe 

.^^ llXftO. 301 g ilX$8 7% 
10 mp 197-198°C; 'H-NMR (CDClj-DMSO-de, 200MHz) 6 3.28 (2H, d, J = 7.0 Hz), 
4.62-4.76 (IH, ra), 4.97 (IH, t, J = 3.9 Hz), 5.18 (IH, d, J = 3.2 Hz), 7.08 
(2H, t, J = 8.8 Hz), 7.11 (IH, d, J = 9.2 Hz), 7.38 (IH,. dd, J = 5. 4 Hz, 
7,8 Hz), 7.47-7.65 (5H, m), 7.68 (IH, s), 7.80-7.86 (IH, m), 8.08-8.12 (IH, 
m) ; IR (KBr) 3264, 1642, 1626, 1601, 1535, 1512, 1454, 1331, 1300, 1227, 
15 1192, 1140, 1040, 760 cm"'; Anal. Calcd for C24H17F6N2O2S : C, 58.53; H, 3.48; 
N, 5.69. Found: C, 58.30; H, 3.68; N, 5.76. 
ij 17 0 

N- ( (IRS, 2SR) -2- (4-7/V;tD7 3ic:i>'V) -2-t Kp^v'-I- ( (3 
- (2, 2, 2-V))yjV:tx2a:.Y^i/) ya^^;V) -A:-yMn 

1) a-t KP=3fv/ h^Wcc:/ (5. Og, 4 6. 2^!)^/W) ON, N-v^^f-yW 

iiSs)VJxr^Y^^Qra.\)W^\^l, 2, 2- b U 7/^;^p- 1-3— K^^ ( 1 

0. 7 g, 5 0. 9 ^ y^/l-) ^^XJ-^^lJ^) iJ'i^ (1 2. 8 g, 9 2. 5 ^ 
/V) ^Mtl. 8 O-'CTJ^SfiM^LfCo mM^iS^ (2 0 0ml) T'^f^ts i^^^ 
25 ;Va:-T/V ( 3 0 0 m 1 X 2 ) T*tt W LfCo ttttl?^ ^7K^ l&?P:t:te7K-tii^gfe^^ 

^yy^- (^^f-^- : i^i?^5'/V= 1 0 : 1) "CMMU 3- (2, 2, 2-h]J 
-yj^^Uzz-Y-i^^y) b/Wo::^ (7. 6 0g, 8 6 %) ^i^fejft^^t) i tt^fCo 
IRvmax'^cin"': 1752, 1680, 1615, 1588, 1487. 
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^H-NMR (CDCI3) 8: 2.34 (3H, s), 4.33 (2H, q, J = 8.0 Hz), 6.70-6.90 (3H, m), 
7.20 (IH, t, J = 7.6 Hz). 

2) 3- (2, 2, 2-MJ 7/V:^P^ h'^v') h/W^:/ (7. 34g, 38. 6 
^y^/W) (DBMit^m il 0 0m l) mm^N-^u^P.^iy:y^ ^ (7. 5 
5 6g, 42. 5^ y^/W) *5j;t)«2, 2'-ry\f:^ y:f^uz:^h]}/U) (63 

3mg, 3. se^y^/v) ^^flx.^ i^^M3tifbfc„ h^M\^^ 

=/l-) 7°nt°;t>i?^f^/^ (7. 3g, 34. 7^!J^/W) 01, 2-i:^;i h^i/ 
{7 Om\) mm\^:^mit'^hV ^J^ {Q 0%m\k, 1. 3 9g, 3 4. 7 

^i^(D 1 , 2-v^^ h^iy^^ (20ml) :^?^^MT ^j^i^MSr^MT* 1 B# 
r^^#UfCo SJ^;:|^^7K (2 0 0ml) <D4'(-Jit\ g^i^^f-zl- (2 0 0m 1 X 2) 

^^JEE@*LfCo a©ife^v'y;?7-i^VP;i;7A^P-^hi/5 7^- (^#i^^:i^i? 

3- (4-7>'L';tn7*=/W -3-;^^y-2- ( (3- (2, 2, 2-by7/^;tP^ 
h^riX) :7»::^/0 7« ^/l-) ^ n l::";^-:/^:^!^^/^ (4. 2 3g, 3 1%) ^m^o 
rap 48-49°C 

IRvmax'^'^ciir': 1738, 1688, 1599, 1508, 1493, 1453. 
20 Anal. Calcd for C20H18F4O4: C, 60.30; H, 4.55 
Found: C, 60. 11; H, 4. 36. 

/H-NMR (CDCI3) 6 : 1.23 (3H, t, J = 7.0 Hz), 3.30 (2H, d, J = 7.2 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.30 (2H, q, J = 8. 0 Hz), 4,56 (IH, t, J = 7. 2 Hz), 
6.70-6. 96 (3H, m), 7.06-7.30 (3H, m), 7.92-8.10 (2H, m). 
25 3) (2. 8 1g, 2 0. 6 ^ y^/l^) (^v?^^/^^— 7"/^ (1 0 Om 

1 ) W^Xd^MY.iir^tf^-t by!>.^ (1. 56 g, 41. 2^y tf;!)Px.-C^ 

( (3- (2, 2, 2-Y^)y y a^:=-)V) ^^/H :/p 
fc:°;f ✓'^^f-Zl^ (4. lOg, 10. 3^y (Di^:3L=f-;VaL^'7-;V (50ml) 
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f-U Mli::7X (2 0 0m.l) ^M^. ^m^^^^ (30 0mlX2) TjftHiLfCo 

i^mm^j^^ ^nmA-^m^xm^ mT^mm-^ ^^^^ ^ i^T-^j^^^jEg* t 

6 1) X^UVs (2RS, 3RS) -3- {4-7;V:^n ^ai^/l^) -3-k Kn=3fi^- 
2- ( (3- (2, 2, 2-VVy/^:^^^h^>') y ^^}V) ^ ^/k) t:°;t:/ 

(3. 5 1g, 8 5%) ^iE^?ftt>ti^i! tT#fCo 
IRvmax'^W^: 1715, 1605, 1590, 1510. 
Anal. Calcd for C20H20F4O4 • 0. IHgO: C, 59.73; H, 5.06 

10 Found: C, 59. 55: H, 5.06. 

'H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7.0 Hz), 2.88-3.00 (3H, m), 3.90 (2H, q, 
J = 7,0 Hz), 4.30 (2H, q, J = 8. 0 Hz), 5.01 (IH, brs), 6.60-6.82 (3H, m), 
. ,7.00-7.30 (3H, m), 7.32-7.44 (2H, m). . 

4) .(2RS, 3RS) -3- (4-7/V;^P>^ai::^/l') -3-t KP^i/-2- ( (3 

15 -(2, 2, 2-hy :7/W;^n3:hdrv') 7::c^/lx) ;><^/k) :/i3f;^;y^ai5=-/l/(3. 

!>i^7K^^^ (8. 5ml, 17. O^y^/P) ^;!jB;iT^S-ej^^^#LfCo HJ^^ 
m.^ 1 mMW^XWi^t Lfc#. . i^^ai^yu ( 1 0 0 m 1 X. 2) T*ttW Lfc„ ttttl 

20 'BM%^^^=^'^}^-^^irVX.^n^^^%'^X. (2RS, 3RS) -3- (4- 
•7 jv-^xiy aL:^)V) -3-t: Ko^rv'- 2- ( (3- (2, 2, 2- MJ ;7;V:tnai h 

V') ypt'';tVi? (2. .7 8g, 8 8%) ^#fc„ ' 

mp 142-143t: 

IRvmax™''cnr^: 1715, 1607, 1588. 
25 Anal. Calcd for CigHieFA: C, 58.07; H, 4.33 
Found: C, 58.00; H, 4.27. 

^H-NMR (CDCI3) 6 : 2.82-3.10 (3H, m), 4.29 (2H, q, J = 8.0 Hz), 5.06 (IH, d, 
J = 4. 4 Hz) , 6. 69 (IH, s) , 6. 70-7. 02 (2H, ra) , 7. 00-7. 24 (3H, m) , 7. 30-7. 44 
(2H, m). 
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5) (2RS, 3RS) -3- (4-:77U;e-p73i:=:/V) -3-t: Kn=¥^:x-2- ( (3 
- (2, 2, 2-h]}yj^:t^^:^h^i/) 73^^/1^) ^^/W) 'fu\i°:ty^ (2. 6 
8g, 7. 2 0 ^ y^yl^) (^X h7 t Ko^^^- (6 Om 1 ) ^^l^ie:, v>73i::^/l^ 
^y^TtsV^UTi^^V il. 7 Im 1 , 7. 9 2 ^ y^/V) <i: h y ^i^^^yUT^ V ( 1 . 

5 5 1ml, 10. 8 5:y^yV') ^Mk.. Z^mMmMiS^LtCo R}^M^ikK%'^s :^ 

(200ml) trM^Xmm^f-^^ ( 2 0 0 m 1 X 2) T^AW Lfd, ttW^S^^ 1 ^ 

JES^tfc, ^^i^>^J:l9S^fe^$-I^T> (4RS. 5SR) 

-5- (4-7/V;^n7ai=/V) -4- ( (3- (2, 2, 2- b y 7/^;^a h^ari/) 
10' ys.^jU) :^^}V) -1, 3-;:r'^f-yy ^^^-2-;^^^ (2. 3 1 g, 8 7%) ^# 

IR V max'^cm"^ : 1759, 1609, 1590, 1514. 
Anal. Calcd for C18H1SF4NO3: C, 58.54; H, 4.09; N, 3.79 
15 Found: C, 58.54; H, 4.01; N, 3.88. 

'H-NMR (CDCI3) 6 : 2.12-2. 38 (2H, m), 4.16-4.28 (IH, m), 4.32 (2H, q, 1 = 8.0 
Hz), 5.17 (IH, brs), 5.79 (IH, d, J = 8. OHz), 6.62 (IH, d, J = 1.8' Hz), 
.6. 72 (IH, d, J = 7. 6 Hz) , 6. 77-6. 84 (IH, m) , 7. 04-7. 42 (5H, m) . 

6) (4RS, 5SR) -5- {A-y )Vi!-x:iy -4- ( (3- (2, 2, 2 

A7X^?it (2. 0ml, i6^y^7v) ^m^L. 2^wmMU\^f^o 

Wk. tK (1 0 Om 1) T*mU (1 0 Om 1 X 2) -e*fiWUfc„ 

25 ^WP^^f^-^^^^-yii^^Wi^^^^X (IRS, 2SR) -2-T^y-l- (4- 

y jvii-uy :x,=^jV) -3- (3- (2, 2, 2-y^)y}Virxiauy^^y) y^-^^M - 

l-r^^/^V— (9 1 3mg, 8 2%)^#fCo 
rap 94-95^: 

IRvraax'^'cm"^: 1605, 1588, 1508, 1489, 1454 
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Anal. Calcd for C17H17F4NO2: C, 59.47; H, 4,99; N, 4.08 
Found: C, 59.34; H, 4.87; N, 4.19. 

'H-NMR (CDCI3) 6 : 2.33 (IH, dd, J = 14.0, 10.6 Hz), 2.78 (IH, dd, J = 14.0, 
3.0 Hz), 3.20-3.34 (IH, in), 4.33 (2H, q, J = 8.0 Hz), 4.66 (IH, d, J = 4. 6 
5 Hz), 6.70-6.90 (3H, m), 7.00-7.16 (2H, m), 7.20-7.30 (IH, m), 7.30-7.44 (2H, 
m). 

7) (IRS, 2 SR) -2-r ^/-l- (4-7/^;rci7ai:^yl^) -3- (3- (2, 
2, 2-MJ :7/k;e-n^ h^v-) y zc,:=.)V) -\--fu^<J^jV (ISlmg. 0. 
5 3^y^;w) (DT-feb^hy;^ (2 0inl) ^^gtc4-7;v;^p-:?-7^w:/;j{7;w 

10 4^V^(100mg, 0. 5 3 5: y j3j;t/l-^5^yk-3- O-v'^^/l^T^ 
y \fjV) 5 K • (151mg, 0. 795y ^/V) *5 J:TJ« 1 

-fc Kn=^->-lH-^>y h yT>^— (8 img, 0. 5 3 ^ y ^;v) SrJPx.T 
^M-Ci^^^f^LfCo Rf&^^^TK (10 0ml) -C^^ERU. (100m 

1X2) T'ttw tfco ^mm^ 1 'm.'mL. i "m-imw^-r h y j^^amm. 

:r.^;V-^e^^:yt^^Wi^^^^X. mMW^'k^ (2 0 6mg, 76%) ^#fc:„ 
mp 192-193'C 

IRvmax™''cm"^: 1642, 1626, 1601, 1512. 

Anal. Calcd for C28H22F6NO3 • 0. IHjO: C, 65.02; H, 4.32; N, 2.71 

20 Found: C, 64.89; H, 4.43; N, 2.93. 

^H-NMR (CDCI3) 6 : 2.78 (IH, dd, J = 14.6, 11.0 M), 3.04 (IH, dd, J = 14.6, 
4.0 Hz), 4.28 (2H, q, J = 8. 0 Hz), 4.70-4.88 (IH, m), 5.09 (IH, d, J = 3.8 
Hz) , 5. 90 (IH, d, J = 8. 8 Hz) , 6. 76-7. 36 (8H, m) , 7. 40-7. 60 (4H, m) , 7. 77 
(IH, d, J = 7.6 Hz), 8.09 (IH, d, J = 7. 6 Hz). 

25 ^Jfe^iJ 17 1 

N- ( (IRS, 2 SR) -2- {4.-y;V:^nya^=.M -2-fc Kn^rv'-i- ( (3 
- (2, 2, 2-h y 7/U;^-P3i hdj-v-) ^^/W) -6, 7-v't: 

Ko-5H-^:/)/ [a] v'^p^7'x:/-l-;^/^JJ^>1^$ K 

(IRS, 2 SR) -2-T^ y-1- (2-:7/^;tP7cx.c^;W) -3- (3- (2, 2, 
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2- h y h^^rv') ,7*^/1^) /I^ (1 8 3mg, 0. 53 

(DT^ h =^ h V (2 Om \ ) T^m^e , K.p- 5 H-^Vi/ [ a ] 

/W- 3- ( S-v'^ ^/WT 5: y 7°C3 tVl') jU/P:^Z>^ 5 K • ( 1 5 3 m g , 0 . 

5 80 ^ y^/l^) *5J:t>*l-t KP^iz-lH-^^-yhy (8 Img, 0. 

5 3 5: y k.x ^u-v^^m^ Ltz. jxj55i^^7k (10 0ml) -e#i^ Us 

g^ifoi^/u (1 0 Om 1 X 2) T^ttttl tfCo ttttl^^^ 1 ^^liLi?^ l^STK^ik-:^ 

10 g , 8 2 %) ^#fCo 
rap 172-173t) 

IRvmax'^W: 1636, 1605, 1588, 1510. 

^H-NMR (CDCI3) 6 : 1. 90-2. 08 (2H, m) , 2. 10-2. 36 (2H, m) , 2. 60-2. 80 (3H, m) , 
2.97 (IH, dd, J = 14.2, .4.0 Hz), 3.78 (IH, s), 4.30 (2H, q, J = 8. 2 Hz), 
15 4.60-4.76 (IH, m), 5.01 (IH, d, J = 3. 2 Hz), 5.75 (IH, d, J = 8. 4 Hz), 5.82-6.00 
(IH, m), 6,17 (IH, d, J = 11.8 Hz), 6.77 (IH, s), 6.80-6.92 (IH, m), 6.94-7.30 

■ 

(7H, m), 7.38-7.50 (2H, m). 
MMM 17 2 

N- ( (1 RS, 2 SR) -2- i4:-yjU:t^y:j^=^M -2-fc: Kn^rV-l- ( (3 
20 - (2, 2, 3, hyyyU}^n-fx2i:'/U:^^-y) y zz.^)V) ^^/U) ^^/W) 

-A.-y)Vyirxi-\-'ty9Wi:i)Vi!^^-^%Y 

1) 3-t Kp=^v^ h/W^^' (5. Og, 4 6. 2 5;y^/k) (DN, N-v^^^/P 
7}^/^Ar ^ K ( 5 0 m 1 ) ^l^^ii 2 , 2, 3, 3-x h 7 77V:tn- 1-3- K:/d 
/>°:^(12. 3g, 5 0. 9 5; y ^/W) jo J; t/^^;«7 y li? A ( 1 2 . 8g, 9 2. 
25 5 ^ y ^/W) -^Mtl, 8 Ot:T'i^^^#LfCo KiS^IS^TK (2 0 0ml) "e^J^L. 
^J:z.^)Vau^=f)V (3 0 Om 1 X 2) \^f^o ^M^^i^. m^-^MJi<^Xmk 

iJ^D-s'hiJ^^^^- (^:3S^1^>':i^i^al^/^=l 0 : 1) T')ft3^U 3- (2, 2, 
3, 3-7" h7 7/l^;^nyn hVk;^=^v') (10. 0 g, 9 7%) 
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IRvraax'^W: 1607, 1588, 1491, 1458. 
Anal. Calcd for C10H10F4O • 0. 2H2O: C, 53. 20; H, 4. 64 
Found: C, 53.01; H, 4.40. 
5 'H-NMR (CDCI3) 6 : 2.34 (3H, s), 4.32 (2H, tt, J = 12.0, 1.6 Hz), 6.07 (IH, 
tt, J = 53. 2, 5.0 Hz), 6.70-6.90 (3H, m), 7,16-7.24 (IH, m). 
2) 3- (2, 2, 3, 3-7" h7 7/^;^P7'n tr;U;e-^v') (7. Og, 

3 1. 5 ^ y ^;u) (DBMit^m (10 0ml) m^},zN--:fu^yf.^-:yyy( ^ K 
(6. I7g, 3 4. 7 is^U2, 2'-Tytf;^ (^.y -/^D ^ b y 71^) 

10 (517mg, 3. 15 ^ U ^/^) ^M^. mmVlf^MULtCo h 

-S-^^UzfnU'yi-ym^'t^^ i5. 96g, 28. 4 ^ !) ^/W <^ 1 , 2-v^p< 
h^^y:^^y {6 0ml) mm\^:^miti-VV {6 0%m^^, 1. 13g, 2 
8. 4 ^ y^/l^) ^T^^TMx.. Q^^W^Ltc. SJS^^<Dtt-3fet-'^^U 

15 tc':fa^i^(Dl, 2--^^ h^v'^iJ'^ (2 0ml) ^^^lf^STL. RJt^W^m^ 
T' 1 0mWiWhtc„ ^?^$r7j< (200ml) Hf^oi^yk (200m 

1X2) T#l±lLfcp ttai^S^7K*3J:t>WP:t:^-^^i5fer^U MT^^^-^^^iy^ 

20 fH$-a:T^ 3- (4-7/U;^ci:7 3i=/V) -3-:t=ary-2- ( (3- (2, 2, 3, 3- 
X h7 7/W;^-Dyp t°/W;t^v') :7:t;:i/Ix) ^f^/k) t:°;^>'^J^^/W (5. 6 
3g, 4 6%) <lr#fc„ 
rap 55-56*C 

• IRvraax^^cm'*: 1738, 1688, 1599, 1508, 1489, 1449. 
25 Anal. Calcd for CaiHigPgO*: C, 58.61; H, 4.45 
Found: C, 58.50; H, 4.41. 

'H-NMR (CDCls)^ : 1.13 (3H, t, J = 7.2 Hz), 3.30 (2H, d, J = 7. 2 Hz), 4.11 
(2H, q, J = 7.2 Hz), 4.20-4.38 (2H, ra), 4.56 (IH, t, J = 7.2 Hz), 6.05 (IH, 
tt, J = 53.0, 5.0 Hz), 6.70-6.88 (2H, m), 6.91 (IH, d, J = 7.2 Hz), 7.06-7.30 
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(3H, tn), 7.92-8.08 (2H, m). ^ 

3) :te'fbl6$& (3. 5 0g, 2 5. 6 ^ y ^yU-) x/U ( 1 0 Om 

1) Mm^7mitt^ ^ mi- V }) ^ J>> (1. 9 3g, 5 1. ^M^XM. 

5 :t^y-2- ( (3- (2, 2, 3, 3-7" h7 7/l^;^-oyci tVW;t=¥-iX) ya^^/v) 

t'jt^-i^^^/i^ (5. 5 0g, 12. 8^!J^;v) Ov^^f-yi^^— r 

/l^ ( 5 0 m 1 ) mm^MK-XMUX 3 0 ^^-^^ tyto . ^^^T^ 1 
^^P^T^^^f-L. J|(3:7K (200ml) ^APx.. g^^^f-/^ (3 0 Om 1 X 2) 

3i^yV=4 : 1) (2RS, 3 R S) -3- (4-7/W;^a 7.ai:=^/W) - 

3-l::Ko^v'-2- ( (3- (2> 2, 3, 3 -X h 7 7 n 7° o .tVl^;^ ^ v^) 7 
i::^/!^) 7"P t";^^:^^^-/^ (4. 9 9g, 9 0%) ^M^^V^l^thX 

15 IRvraax'^cm-': 1725, 1605, 1588, 1511. 

Anal. Calcd for C21H21F5O4: C, 58.33; H, 4.90 
Found: C, 58.20; H, 4.92. 

'H-NMR (CDCI3) 8 : 0.94 (3H, t, J = 7.0 Hz), 2.89 (IH, d, J = 2. 8 Hz), 2.92-3.02 
(3H, m), 3. 90 (2H, q, J = 7. 0 Hz), 4.29 (2H, t, J = 12.0 Hz), 5.02 (IH, s), 
20 6. 05 (IH, tt, J = 53. 0, 5. 0 Hz) , 6. 62-6. 82 (3H, m) , 7. 00-7. 24 (3H, m) , 7. 32-7. 44 
(2H, m). 

4) (2RS, 3RS) -3- (4-7y^;rn73ic^yU) -3-t: Kndrv'-2- ( (3 
- (2, 2, 3, 3-r h7 7/V;:8-n7'ofcVV':t^v') 7at^7k) p^^M ynk°;t 

(4. 7 5g, 11. 0 ^ y^/l^) <7)7^i^y— (4 Om 1) 
25 2 ^^7K^'fl^■:^ h V li'ATk^l^ (11ml. 22.05y ^MtXMUX^ 

^^#Lfco i^^m^xB^it ufd^. mm^^/i^ (i o om i x 2) 

(2RS, 3RS) -3- (4-7/l^:tti-7a^=.jU) -3-t Kn=¥^:x-2- ( (3- (2, 
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9 1 g , 8 8%) ^ntco 
rap lU-llS^C 

IR V max'^W : 1715, 1607, 1512. 
5 Anal. Calcd for CigHi^FgOi: C, 56.44; H, 4.24 
Found: C, 56.52; H, 4.35. 

^H-NMR (CDCI3) 5 : 2.84-3.08 (3H, ra), 4.19-4.37 (2H, m), 5.06 (IH, d, J = 4. 4 
Hz), 6.04 (IH, tt, J = 53.0, 5.0 Hz), 6.60-6.68 (IH, m), 6.68-6.80 (2H, ra), 
7,00-7.30 (3H, m), 7,30-7.42 (2H, m). 

10 5) (2RS, 3 RS) -3- (4-:7/U:tn73i=7l/) -3-t KnidE-i/-2- ( (3 
- (2, 2, 3, 3-r b7:7;l/;tn7"n tVV:tdrV) ^o^^^/W) /'f'M ^uif^ 
l^Wt (2. Og, 4. 9 5 ^V^/^) Oy" hyU h'tiyy^ (4:0ml) ^mi^s 
i^-7au^/]^:^:^:^V^^Ti^.]^ (1. 17ml, 5. 4 4 5 P ^/I^) thV^i-Z^T 
il, 04ml, 7. 435y ^/v) ^:M^, 3 B#F^iPM^jl£ Lfe„ Rlt^mt: 

15 t]k^V^> tK (2 0 0ml) ^JP;tT@^^^^/V ( 2 0 0 m 1 X 2 ) TjftW U/Co J4 

S, 5SR) -5- (4-7/t':tn7 3:=./t') -4- ( (3- (2, 2, 3, 3-rby 
:7/^:^ P y P tV^;r'3r v') 7 31 ^yu) ^ f-/^) -1,3 -^^f - ^ y v?^- 2 ( 1 . 
20 6 8 g , 8 5%) ^#fca 
mp 113-1 14*0 

IRvmax'^cm"^: 1759, 1608, 1588, 1514. 
Anal. Calcd for CigHieFgNOa: C, 56.89; H, 4.02; N, 3.49 
Found: C, 56.99; H, 4.15; N, 3.53. 
26 ^H-NMR (CDCI3) 6 : 2,10-2.40 (2H, m), 4.18-4.40 (3H, m), 5.22 (IH, brs), 5.79 

(IH, d, J = 8.4 Hz), 6.05 (IH, tt, J = 53. 2, 5.0 Hz), 6.59 (IH, s), 6.66-6.82 

(2H, m), 7.04-7.40 (5H, m). 

6) (4RS, 5 SR) -5- (4-7/^;tP7a;-/U) -4- ( (3- (2, 2, 3, 

3-T h7 7/V';^P7'p tVk;t=¥v') 7*-/^) -l, 3-:t^i-yV^^y- 
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2-;r>' (1. Og, 2. 4 9 5;y^/V) (0=s^9 ;—JV (10ml) ^?tlC8^^ 
■^mc-f- h y (1. 56ml, 12. S^U ^/U) ^Mtl. 3 

Jimtfco ^iS^trliJi^. tK (10 0ml) T*:^fRL. i^^oi^^i^ (100ml 

5 U — '^i^>:^^bW^I^^$^i:T (IRS, 2SR) 

-2-T5/-1- {^-y )V'^ny -3- (3- (2, 2, 3, 3-xh^7>'^ 

;^o:/i3bf/k;f=¥v^).7*c=:/W -1-7"P^^V^/K8 2 5mg, 8 8%) ^Wz.^ 
rap 77-78''C 

IRvmax^W: 1605, 1586, 1508, 1489. 
10 Anal. Calcd for CigHigFgNOj: C, 57.60; H, 4.83: N, 3.73 
Found: C, 57.62; H, 4.70; N, 3.76. 

^H-NMR (CDCI3) 6 : 2.33 (IH, dd) J = 14.0, 10.4 Hz), 2.79 (IH, dd, J = 14.0, 
3.0 Hz), 3.22-3.34 (IH,. m). 4.32 (2H, t, J = 12.0 Hz), 4.66 (IH, d, . J = 4.8 
■ Hz), 6.06 (IH, tt, J =53.0, 5.0 Hz), 6.70-6.90 (3H, ra) , 7. 00-7. 14 (2H, m), 
16 7.20-7.30 (IH, m), 7.30-7.44 (2H, m). 

7) (IRS, 2 SR) -2-r 5 y-1- (4-7/l^;^P:7a^::^/^) -3- (3- (2, 
2, 3, 3-r b7:7;w;t-nyt3 tf/l^^drv) 7a^7W) - l-^n/^y — ( 1 9 
7mg, 0. 5 3 ^ y^/l^) <^Tir h= h y/I^ (2 Om.l ) :^Jgjz:4-7/U;^-n:f 
17^ W;?7y^jJ?y^ (1 0 Omg, 0. 5 3 5 y^/l') *3j:t/l-:3^^>'V-3- (3- 

20 ^/^r ^ / :/o tVi^) i))Vi^-y>{ % K • (I5lmg, 0. 79^y^ 

;v) *3j:l>'l-l: KP^i/-lH-^>'y>yTy-/'V' (8 Img, 0. 53^y^ 
)V) m^TLX^W^^-^W^X^t^. SJS^^^^tK (10 0ml) T'#f?U g^^^f- 
)V ( 1 0 0 m 1 X 2) -ejfttti tfCo 1 1 M^Tk^fb-t- iJ^ A 

25 ai^^J^it^^i^^/l'-^^f-^'^O^bffl^y^^^-^T. Mfb-a^^ (2 4 Omg, 8 
4%) ^^fco 
mp 160-161°C 

IRvmax'^W: 1641, 1626, 1601, 1535, 1512. 

Anal. Calcd for CjgHasFaNOa ■ 0. 2H2O : C, 63.21; H, 4.28; N, 2.54 
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Found: C, 62.99; H, 4.39; N, 2.84. 

'H-NMR (CDCI3) 5 : 2. 79 (IH, dd, J = 14. 4, 10. 6 Hz) , 3, 04 (IH, dd, J = 14. 4, 
4.0 Hz). 4.28 (2H, t, J = 12.0 Hz), 4.70-4.84 (IH, ra), 5.10 (IH, d, J = 4.0 
Hz) , 5. 90 (IH, d, J = 8. 4 Hz) , 6. 01 (IH, tt, J = 53. 0, 5. 0 Hz) , 6. 74-7. 30 
5 (8H, m), 7.40-7.60 (4H, m), 7.77 (IH, d, J = 8. 2 Hz), 8.09 (IH, d, J = 7.6 
Hz). 

mmm 1 7 3 

N- ( (IRS, 2SR) -2- ( 4 -y/W-J^- 0 73^=^/1^) -2-h Kp=^v^-1- ( (3 
- (2, 2, 3, 3-7" hvy^l^:tt2yuii'ju:t^i^) y :^=^jV) zc^^-yw) 

10 -6, T-v'fc KD-SH-^^^y [a] i/^ a^zf'r:^-l-:ti /v^^'f^ Y 

(IRS, 2 SR) -2-T^y-l- (2->'>'I^;tn>':t:^/W) -3- (3- (2, 2, 
3, 3-7^ tVv:t'3rV) y :c:=.jv) (2 0 0m 

.g, 0. ^ 3^^)^}V)..(OT±V==-V^) {2Qm\) ^m^Q, 7-v?t Fn- 
. SH-^:/^/ [a]: i/^J' P^yx>^-l-.;i57y^2j^>^ (1 0 Omg, 0. 53^y^ 

15 jv) -:x.^)V- 3 - ( 3 - v> p< f-y^T XJ^^ tVi^) ;vt^ i>4 ^ K • mMM 

(I53mg, 0. 8 0 ^ y^/V-) KD^;/-lH-^:^y hyT>^- 

/l^ (8 1mg, 0. 5 3 5:y^/V) t:MX.xMm.x^^^m.W\^fco (1 

0 0ml) X^m. mm^f-J^ (1 0 Om 1 X 2) TttW Lfc. ttW^^ 1 

^Mit-tl^ ( 2 2 4 m g , 7 7.%) ^^#fCo , 
mp 169-170t) 

IRvraax'^W: 1640, 1605, 1587, 1510. 

'H-NMR (CDCI3) 6 : 1. 90-2. 08 (2H. m) , 2. 10-2. 28 (2H, ra) , 2. 60-2; 80 (3H, m) , 
25 2. 97 (IH, dd, J = 14. 6, 4. 0 Hz) , 3. 77 (IH, brs) , 4. 30 (2H, t, J = 12. 0 Hz) , 
4.58-4.76 (IH, m), 5.02 (IH, d, J = 3.6 Hz), 5.70-5.82 (IH, ra), 5.84-5.98 
(IH, m), 6.04 (IH, tt, J = 53.0, 5.0 Hz), 6.17 (IH, d, J = 12.0 Hz), 6.75 
(IH, s), 6.78-6.90 (2H, m), 6.90-7.30 (6H, m), 7.38-7.50 (2H, ra). 
IMM 17 4 
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4-7/U:^n-N- ( (IRS, 2SR) -2-t KD=3rv'-2-73i^/t'-l- ( (4- 
( M; :7/V;tt3 7<^/^) -7^=:-/^) -\-^y9W^jVi!^^'^% 
K 

1) 3-;r=¥y-3-73i:=i/k7°o (2 8. 6g, 145$y^/^) 
5 Ol, 2-i;^7« h'^^^^iJ'^' (1 5 0ml) ^^(CTK^^b-t-hy (6 0%^fi^4, 

5. 65g, 141^ y ^yv) %7K^Tinx.> ^^^T' 1 B#^m#UfCo SfS?^^^^' 
iz: 4- h y p{ f-yk^y ^K(33, 8g, 141^ y ^/v) (D 1 , 

2 b ^v'^x^ y ( 5 0 m 1 ) ^I^SrviT L. ^;^?^i5>^SmT* 2 B#M# UfCc 
SJiS^^^:^ (5 00ml) (DM^'Q^^. ^^=^^JV ( 5 0 0 m 1 X 2 ) Ttttti U^Co 

^y-3-:7 3^=i;w2- < (4- (by 7;v;rp^^>'W 73ir^;w) ;*f-;P) T/pf 

(4 5. 4g, 7 5%) <^|t^?ftl^tlt tT#fCo • • 
IRvraax'^W: 1738, 1688. 
15 'H-NMR (CDCI3) 5 : 1.11 (3H, t, J = 7.2 Hz), 3,39 (2H, d, J = 7.8 Hz), 4.10 
(2H, q, J = 7.2 Hz), 4.63 (IH, t, J = 8. 4 Hz), 7.10-7.64 (7H, m), 7.96 (2H, 
d, J = 8. 4 Hz). 

2) W^L'^^ (14. 7g-, l,0 85;y ^JV) (D-J^^)Vzx.^7-}V (2 5 0ml) 
'^mii^m\Lir^t>%'^\'^) 'OJ^ (8. 2 g, 2 16^ y^yW) ^:fiPxTg?UT20t 

20 ^i^^bfco ^^ti^5*u 5^g^c3-;^=¥y-3-7*:=./^-2- ( (4- (fy^ 

)Vir'0.:^=J-}V) yjic^/W) ^^/l') T'nt";^^^ (2 2g, 5 4 5:y^/^) (O^^^ 

^jv;t,--r)V (5 Om.l ) ;@^^«x.Tma-e3 0:5>^#Lfc„ tK^^Tx S^&Mi- 

l^£:S^^;!)Px.Ti^^>'5^U Jl{-7R (2 0 0ml) ^jJPx.> BB^^^^ (3 0 
0ml X 2) T*ttWLfCo ttW^^7K*5j;t>*ISfP:tit7KT*gfei^L^ MtK^S^-^ i^"^- 

/Va:y) -e^tUlU (2RS, 3RS) -3-t KP^v'-3-7ai::^/W2- ( (4- 

(hy 7;^;^p^^7^) 7ai^/w) 7t^;v) 7°n (15. 6 g, 8 

3%) t:m^m^mtLxmtc. 

IR V raax'^'cm-' : 1717. 
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Anal. Calcd for CigHigFgOj-- C, 64.77; H, 5.44 
Found: C, 64.65; H, 5.67. 

'H-NMR (CDCl3)6: 0,91 (3H, t, J = 7.2 Hz), 2. 96-3. 10 (3H, m), 3.88 (2H, q, 
J = 7, 2 Hz), 5.00-5.08 (IH, m), 7.12-7.56 (9H, m). 
5 3) (2RS, 3 RS) -3-t Ft2^iX-3-7ai:i/W2- ( (4- (by 

73^^;W 7°D fc:°;^:/^ccf^/W (10. Og, 28. 45:y^ 

/l^) (D:^^J—}^y (4 0ml) 2m.'&7YB.\\^-y V ^) tP J>^ii^Wi (2 8. 4 

ml, 56. 8 5 y =t;V) ^nk.xuw^^-^m^\.i-^. BJ^W,-^ i^^w^-^w. 

i4i \.fzM.. (2 0 0m l X 2) TlSttlLfCo ^6tti;f^^7Kfc^ J:t>'iSfP:t 

-^^^yt^hW^^^'tX 3RS) -3-t Kt3^S/-3-7cx^7U-2- 

( (4- (hU y -f ir ^^B. (7. 8 7 g, 

8 6%)^#fc<, 

mp 138-139*C 
15 IRvmax'^^cm"^: 1694. 

Anal. Calcd for C17H15F3O3: C, 62.96; H, 4. 66 

Found: C, 62,90; H, 4.89. 
• 'H-NMR (CDCl3)6: 2.90-3.12 (3H, m), 5.11 (IH, d. J = 3.0 Hz), 7.17 (2H, d, 

J = 8. 0 Hz) , 7. 30-7, 42 (5H, m) , 7. 46 (2H, d, J = 8. 0 Hz) . 
20 4) (2RS, 3RS) -3-t FP^i^-3-73i^/U-2- ( (4- (hy^/U:^ 

y:t.=-;v) ?^^;v) •yn\f:t:y^ (7 g, 2 1. 6 5.y'=E-/^) (Ov-Yv 
t Y'^yy^y (2 0 Om 1 ) i^^aic^/l^xisx^^isy v^I^Tv^F (5. 1 2m 1 , 

2 3. 7 ^ y tV)} =^'}-}\^r 5^/(4. 5ml, 3 2 . .4 ^ y ^JV) ^Mtl^ 

4B#mfi3i»f&Lfco ^J^>^^^^M^ tk (2oomi) ^nniXxm^p^'f' (2 

25 0 0 m 1 X 2 ) T'flaW L^Co #W^g<lr 1 ^^W> ^^PMWtKx l&fO^^^lTKT'lli^ 

f->^;Oie>SM^^-&T (4RS, 5SR) -5-73I-/^-4- ( (4- ( h y 

n p( 5^;^) 7 oi :^/P) x< ^^W) - 1 , 3-;t=3r-y->^y v'^-2-;r^ (6. 5g, 9 3%) 
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mp 158-159°C 
IRvmax^^'cm"^: 1732. 

Anal, Calcd for C^HuFaNOa: C, 63.55; H, 4.39; N, 4.36 
Found: C, 63.38; H, 4.60; N, 4.21. 

a 

5 'H-NMR (CDCl3) 6: 2.22-2.42 (IH, m), 2.37 (IH, s), 4.20-4.34 (IH, m), 5.05 
(IH, s), 5.83 (IH, d, J = 8.0 Hz), 7.14 (2H, d, J = 8.0 Hz), 7. 30-7. 50 (5H, 
m), 7.54 (2H, d, J = 8.0 Hz). 

5) (4RS, 5SR) -5-y^^JU~4:- ( (4- ( hy 7 /l^:^ P 7< ^/I^) ^ ^ 
pt^/l^) -1, 3-;^^¥1^y i) (6. 0 g. 18, 7^]}^M 

10 (0:x.^ y (10 0ml) ^^g^C 8 W&im.\Yr)r V V !J7 AtK^I^ (11.7ml, 

9 3 5: y ^mx.. 4 ^^Miim Lfco ^^M^mm^s tk ( 3 O O m l ) 
v^^u BB^'^^^ (3 0 Cm 1 X 2) -ei^ttitfco i^mm^ma±m.:^vm^ 

jV~^^-t:^i)^hW^^-^^X^ (IRS, 2 SR) -2-7 5:y-l-7cE,-;V-3- ' 
15 (4- ( h y 7yv;4- p ^ ^/i^) 731^7^) -1-yn/NV— /i^ (4. 8g, 8 7%) 

mp 64-65t: 

IR V max^W : 1584, 1331. . 

Anal. Calcd for CigHieFsNO: C, 65.08; H, 5.46; N, 4.74 
20 Found: C, 65.05; H, 5.65; N, 4. 62. . 

^H-NMR (CDCI3) 8 : 2.45 (IH, dd, J = 13,8, 10.2 Hz), 2.91 (IH, dd, J = 13.8, 
2.8 Hz), 3.22-3.36 (IH, m), 4.65 (IH, d, J = 5.0 Hz), 7.20-7.42 (7H, m), 
7.53 (2H, d, J = 8.0 Hz). 

6) (IRS, 2SR) -2-r 57-1-7 j:^/W3- (4- ihVyM^/'f- 
25 /'V') ^^3::=;^) -l-7'^^^V^/^ (5 0 Omg, 1. 6 9 K ]) (DT± h^ h 

iJ;k (3 0ml) W^KA-y;v:tx2i-y^vyi);Vji^ym. (3 2 2mg,. 1. 6 
9 $ y */l^) *5 J;a 1 3 - ( 3 -i^/ =f)vr X y :/n \ijV) tuvit^-J^ X K • 

(4 8 7mg, 2. 5 4 5; y ^/l^) *5 1 -t Ko =3rv'- 1 H-^:/^ h y 
ry—JV (259mg, 1. 69 5 y ^/^) i:n^^XmMrQ^^W¥LfrL. Elt^W 
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^7jc (1 0 0ml) T#|?U mB^f-^l^ (1 00ml X 2) TttffiLfe„ 



5 (6 5 Omg, 8 4%) ^#fCo 
mp 217-218°C 

IRvmax'^cm"^: 1644, 1626, 1601, 1537. 
Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00 
Found: C, 69.15; H, 4.59; N, 2.80. 
10 ^H-NMR (CDCI3) 6 : 2. 89 (IH, dd, J = 14. 2, 10. 6 Hz), 3. 02-3. 20 (2H, m), 4. 78-4. 96 
(IH, m), 5. 13 .(1H, d, J = 3, 8 Hz). 4.97 (IH, d, J = 9. 2 Hz), 6.94-7.08 (IH, 
m), 7.10-7.70 (13H, m), 8.08 (IH, d, J = 7.6 Hz). 
%W^\ 17 5. 

N- ( (IRS, 2SR) -2-fc Kn^v'-2-7 3ic=:;Wl- ( (4- (hU^/^^D 

(IRS, 2SR) -2-T^y-l-7a.^y^-3- (4- (hy:7/^;tP^^/^) 
ya^:^)V) -\-'fxi/^/^}V (5 0 Omg, 1 . 6 9 5: y ^/V) Og^^a^^/W (1 
5ml) ;^?^{C3-7cc-/V'7°P t°;^^/^iJ7p y K (3 7 7ml, ,2. 5 4 ^ U ^/W) 

*3 J;t>*tSfpS#7K ,( 1 5m 1 ) ^iPxT^?a-cll-^^#Lfco g:^&^^^7k (10 0 

20 ml) -Q^^ g^^cc^/v ( 1 0 0 m 1 X 2 ) Ttt(±l LfCo ttW^^^I&fO^:^?]*: 

• =3(^i^i/ye)>P)II^^B^^T*M'fb'^^ (6 2 8mg. 8 7%) ^#fc„ 
mp 147-148°C 

IR V max'^'^cm"' : 1632, 1547, 1537. 
25 Anal. Calcd for C25H24F3NO2: C, 70.24; H, 5.66; N, 3.28 
Found: C, 70.28; H, 5.85; N, 3.13. 

^H-NMR (CDCI3) 6 : 2. 38 (2H, t, J = 7. 4 Hz) , 2. 60-2. 80 (2H, m) , 2. 86 (2H, t, 
J = 7.4 Hz), 3.08 (IH, d, J = 4.0 Hz), 4.38-4.50 (IH, in), 4.80-4.88 (IH, 
m), 5.34 (IH, d, J = 8.8 Hz), 7.04-7.40 (12H, ra), 7.46 (2H, d, J = 8.0 Hz). 
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MM 17 6. 

. 4-7/^:^ta-N- ( (IRS, 2 SR) -2- i3-yjU:tvy :3^:^JU) -2-h 

5 1) 3-7/U:tP^S§^ (2 5. 5g, 1 8 2 ^ y ©X b7t Kn77 
( 3 0 0 m 1 ) 1,1' -:i3/U:^=^^l'}fy>.- 1 H-l' ^ ^$^/->'V (32. 4 g , 

2 0 0 5; y^/V) ^JP;t> O^^^LfCo K^S;^S^C■x'P cnf-^w-^ 

(2 7. Ig, 9 4. T^y^/l^) ^;!jnx.. 3 05>MjS»^tfc„ S 
li&li^l-g^^^^/W (5 0ml) *3J:07K (SOnil) ^JPx.^ Mi^TKiiO p H>65^ 

10 tt{-?^^5*t?liit^Sr;!jn^fc„ S^&lg^i^^^^/v (2 o'omi x2) -c#mt. 

%:^i/]}:^^;v^vJ^^x2^.Y'i^'yy'i.— (^=¥f->^ : i^^^^/w=4 : 1) 
SiLs 3- (3-7/l^;ra7cc::i7^) -3-;d-dr y 7"a fc:°;^:^^^5^7W (3 4. 6g, 

9 1%) ^m^mmm t \^xmc. 

15 IR V max'"'"cm"^ : 1738, 1694, 1651, 1589. 

Anal. Calcd for CuHiiFOa: C, 62. 85; H, 5. 27 
Found: C, 62.76; H, 5.24. 

•^H-NMR (CDCI3) 6 : 1.26 (9/4H, t, J = 7.0 Hz), 1.34 (3/4H, t, J = 7. 0 Hz), 
3. 97 (6/4H, s) , 4. 18-4. 32 (2H, ra) , 5. 66 (1/4H, s) , 7. 10-7, 76 (4H, m) . 
20 2 ) 3- (3-7/^:^13731=/^) -3-;^=¥y7"n t';:^:/^a^^/l/ (2 0 g, 95 

5:y*/u) (Di, v^^y^dfy (loomi) ^^t^TK^^b-f f y a (6 
o%jfti4, 3. 8 0g, 9 5^y^/^) ^^i^yiB^^ m^x 3 0 ii^m¥\^fc. R 

l^M<0^k^^- h y y;v:tX2 ^ ^f-jv^v-J'tv-fn $K(22. 7g, 95^y ^/i^) 

<Di, 2-i^y v^^y^^v (5 0mi) wM^m^x^. m:<m:m^-x: A^fm. 

25 #L/to ^/S^^^tK (3 0 Om 1 ) (^tt^i-^t^N g^^^f^/V (5 0 Om I X2) 

^-=1 : 1 - b/l-^:^) @^m^^/^-^=^f-^;6^e>lf^^§-^T3- (3 

-7/W;tc7ai=/V) -3-^dry-2- ( (4- ( h y 7;v;^n p{ ^/l^) y ^^jV) ^ 

% - ' - 
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-fviyfUr^yW.^^}^ (2 8. 8g, 8 2%) ^t#fCo 

mp 50-5 1'C 

IRvmax'^'cm"^: 1738, 1694, 1618, 1590. 
Anal. Calcd for C19H16F4O3: C, 61.96; H, 4.38 

5 Found: C, 61.96; H, 4.33. 

'H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7.0 Hz), 3.39 (2H, d, J = 7.4 Hz), 4.12 
(2H, q, J = 7.0 Hz), 4.57 (IH, t, J = 7. 4 Hz), 7,22-7.80 (8H, m). 
3) (14. 8g, 108. e^y ©v^:t^/l^ic— r;U (15 0 

ml) ^^i3:7K*^b^!>^^by (8. 2 2g, 2 17^y-^/>) $r^JPx.T^ 

10 0:9-»*^bfCo ^^i^^5*U hm^^- ^Z-y )Virx^y :x.::^J\d -3- 

;t^y-2- ( (4t (by:7/u;e-n^f-/u) y :t.=-}V) p<^/u) 'fxiXir^^W.^f- 

>'W(20g, 54. 3^y "^M ©v5:i:f^/Uai~7^/V ( 5 0 m 1 ) W^^Mk.X'M. 
. M-t? 3 0 t fcc tK^^Tx rn^rn^ 1 M^:^^^^ ;t-C ^ H {JItK ( 2 . 

0 0ml) ^Mtl^ (3 0 0ml X 2) -ettWtfCo ttfctilS^TK^J itJ^ 

lJ^)V%yJ>>^xi'^\^yy^- (^^f-^^ : @^^^^;l^= 2 : 1-1 : 1) "CifH 
MU (2RS, 3 R S) -3- (3-7/V;^P73:;^y'^) -3-t Fn=3fi^-2- ( (4 
■ - (by 7/U;*-p^^/^) 7 3:^/W) p^f^/U) t:°;<}->'^a:^y^ (19. 4g, 
9 6%) ^il#.Jft5t^#liL-C#fco 
20 IRvmax'^W: 1726, 1713, 1617, 1593. 

Anal. Calcd for CigHigFA: C, 61.62; H^ 4.90 
Found: C, 61.46; H, 4.83. 

'H-NMR (CDCI3) S : 0.94 (3H, t, J = 7.0 Hz), 2.90-3.16 (4H, m), 3.91 (2H, q, 
J = 7.0 Hz), 5.00-5.10 (IH, m), 6.92-7.40 (6H, m), 7.48 (2H, d, J = 8.0 Hz). 
25 4) (2RS, 3RS) -3- (3-7yP;^n7i=-/W -3-t Kn^rV-2- ( (4 

- ( b!) yjvUsru ^ f^/u) y ?i ^/v) y p (1 9 g , 5 1. 

3 s y ^/w) <D;i^y—/u (10 0ml) 2m.^7i^mhi- h v i^-^tK^^^ 
(51ml, 1 0 2 5 y ^/u) ^m^xmm.x^^^MWLrco Eit-m^ i m^MB 

Xmtt Ufcm^ B^^^J^ (2 0 Om 1 X 2) -ettmUfCo ttl±l^S^7K*3ctt>'l& 
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'f-)V-'^^-^:yt^hW^fn^'tX (2RS. 3RS)-3- ( 3-:7/W;tD 7*^7^) 
-3-t Kn!^'>-2- ( (4- (hy 7/^;*-pp^f-/V) y 3^=-jv) ;^^;V) 'fu\f:^ 
( 1 5 . 6 g , 8 9%) ^#yCo 
5 rap 128-1 29^; 

IR V max'^cm"' : 1713, 1618, 1593. 

Anal. Calcd for C17HUF4O3: C, 59.65; H, 4. 12 

Found: C, 59.53; H, 3.85. 

*H-NMR (CDCI3) 6 : 2.87-3.17 (3H, m), 5.13 (IH, s), 6.90-7.42 (6H, m), 7.47 
10 (2H, d, J = 8.0 Hz). 

5) (2RS, 3 RS) -3- (3-7/^;^nP^3i^/^) -3-t FndS^i/-2- ( (4 
- (hy :7/W;^p;<^/^) T^P t:";^:/^ (10. Og, 2 9. 
.2 ^ y ^fV) <D7- Vy^Yny.yy (250ml) W^k^^ i^yzi^zzjvH^:^:^]} ;v 
r-JY (6. 9ml., 3 2. 1 ^ y^/H h hy^^;WT5::/ (6. 1ml, 4 3, 

16 8 5; y ^jv) -^n^. AmmmMM'L.fz. miM^im^^. tk (2 o om i ) ^ 
. n^xmk=^'^^\^ ( 2 0 Dm 1 X 2) -ettw b/co- ^mm^ 1 m.'^mks m^mm 
*^ m^-^mi^xw^m^u mimm'^^^'y^j^x%mkm&m^\:^fLo mm 

tl^@^i?^^/^-'^=^i^>^^bS^^$-i^T (4RS, 5SR) -5- (3-7/1^;^ 
P7a::i/l/) -4- ( (4- (h V y^^:to p^'^M 7ain/V) ^f^/V) -1, 3-;^ 
20 dff->^y ■i/:/-2-^V (8. 8 8g, 9 0%) ^#fCo 
rap 143-144'C 

IRvmax'^'^cnr^: 1761, 1618, 1593. 

Anal. Calcd for C17H13F4NO2: C, 60.18; H, 3.86; N, 4.13 
Found: C, 60.06; H, 3.85; N, 4.06. 
25 'H-NMR (CDCI3) 5 : 2.24-2.48 (2H, m), 4.20-4.36 (IH, ra), 5. 03 (IH, s), 5.81 
(IH, d, J = 7.6 Hz), 7.02-7.22 (5H, m), 7.36-7.50 (IH, m), 7.56 (2H, d, J 
= 8.0 Hz). 

6) (4RS, 5SR) -5- ( 3-7>'W;^p :7 3i:^/V) -4- ( (4- {hVyjl-:^ 

xi^'f-jv) y i^^)v) -\, 3-;^^f->^y v^^-2-;^>' (7. Og, 2 0. 
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6 5; y ^)v) (o:^^ ; —}v (10 0ml) WM^- 8 ^'^im.WL'f b y AtK^^S ( 1 

2. 9ml, 103 5: y^yu) ^iP^, 4B#F^MMbfCo ^Jji^^^^iH^. ;!K 
(3 0 0ml) -e^l^U i^iS^f-Zl^ (3 0 Om 1 X 2) W tfCo *6l±l^^^i^ 

5 5'/^— ^^1^>';a^b^?^H^$-li^T^ (IRS, 2SR) -2-T5y-l- (3-7/U 

^a-p^rc^yV) -3- (4- ( b y :7/l/:tP^^/^) 7a:::^;l/) -l-yn^-?/— 7K5. 

4 3 g , 8 4%) ^#fCc 
mp 81-82°C 

IRvmax'^W: 1616, 1590. 
10 Anal. Calcd for C16H15F4NO: C, 61.34; H, 4.83; N, 4.47 
Found: C, 61.31; H, 4.81; N, 4.37. 

^H-NMR (CDCI3) 6 : 0.80-1.. 70 (2H, br), 2.43 (IH, dd, J = 13.6. 9.8 Hz), 2,83 
(IH, dd, J = 13.6, 2.8 Hz), 3.26-3.40 (IH, m), 4.69 (IH, d, J = 4. 8 Hz), 
6. 94-7. 08 (IH, ra) , 7. 16 (2H, d, J = 8. 0 Hz) , 7. 20-7. 42 (3H, m) , 7. 55 (2H, 

15 d, J = 8.0 Hz). 

7) (IRS, 2SR) -2-r^y-l- (3-7/^;rP7 3^^>'^) -3- (4- (h 
. y 7/^;tPp«5^/W) 7 3i:^;W) -1-yp/^/— (4 5 Omg, 1. 44^y^/^) 
or■fe^^^y/^ (2 0ml) ^^g{C4-:7/^:^P•:^7^?^'>';;&y^7i^^^^ (2 7 4 
mg, 1. 4 4 ^ y^yl^) *3ctt>'l-:t^/W-3- (3-i^^^/l/r^y >^PtVU) 

20 /l^/J^^v^-f ^ K • :^^±& (4 1 2mg, 2. 1 5 ^ y *3 J;T>* 1 -t Kp ^i/- 

1 H-^y y h y T V^JV (221mg, 1. 445y =^J>V) ^JO;tT^MTi^^ 
. fi^LfCo m^Wiki^^ (1 0 Om 1 ) T*^i?L, g^^oi^'/W (1 0 Om 1 X 2) 

25 drf-^^;0>bSlt^^-&T. ^M^k-a-tl (5 7 3mg, 82%) ^#fCo 
mp 200-20 It: 

IRvraax^'W: 1644, 1626. 

Anal. Calcd for C27Ha,FgN02 • 0. IH2O: C, 66.56; H, 4.18; N, 2.87 
Found: C, 66.39; H, 3.99; N, 2.97. 

1 
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'H-NMR (CDCI3) 6 : 2.80-3.12 (2H, m), 3.20-3.50 (IH, br), 4.72-4.90 (IH, tn), 
5.15 (IH, d, J = 3.2 Hz), 6.02 (IH, d, J = 8.0 Hz), 6.92-7.62 (12H, m), 7.67 
(IH, d, J = 8.0 Hz), 8.08 (IH, d, J = 8.4 Hz). 
17 7 

6 N- ( (IRS, 2SR) -2- (3-7;U;tD ^aic^/k) -2-t KP^^e^/-!- ( (4 
- ( MJ 7/l/^n^5^/P) :7ai=/l>') :r.f-;i'). -6 , 7-i^tKa-5H-^ 

(IRS, 2 SR) -2-r (3-:7/P;rD7a:^yU) -3- (4- (hy 7 

/V:tti:>i'^/U) ya^=^jV) -l-T^P^-^y wl^ (1 6 7mg, 0. 53$y*/^) (D 
10 Tir h y/l^ (2 Om 1 ) ^^i^6, 7-v? t Ko- 5 H--0-y' [ a ] v-^:^ 

(1 0 Omg, 0. 5 3 $ y^/U) *3«ttJ«l-^^/W3- (3 
^/l^T ^yzfn tfyl^) 5 K • (153ing,. 0.. 805;y 

^/V-) *3itJ«l-tKn'¥i/-lH-^;xy b yry-^V (.8 Img, 0. 5351) 

^^i^) $r;!]n;tT^m-ell-^^if Lfco SJ^:ifS^7k (i o om i) t*#«i?l. 

15 ^/l^ ( 1 0 0 m 1 X 2 ) X*mm LtCo ttW^KSr 1 ^^Mi^^ 1 ^^TKi^^b"^ h y 

mmi^^mm^^/^-^^^^^:^^hw^^0^tx. mmit^m (2 0 9mg, s 

mp 151-152'X: 
20 IR V raax'^'cm'V: 1638, 1618, 1590, 1518, 1327. 

Anal. Calcd for C28H25F4NO2 • 0. 2H2O: C, 69.04; H, 5.25; N, 2.88 
Found: C, 68.98; H, 5.16; N, 2.94. 

'H-NMR (00013)6: 1.-90-2. 10 (2H, m), 2.12-2.28 (2H, m), 2.60-2.70 (2H, m), 
2.84 (IH, dd, J = 14, 4, 10.6 Hz), 3.00 (IH, dd, J = 15. 0, 4.0 Hz), 3.61 (IH, 
25 brs), 4.60-4.80 (IH, m), 5.09 (IH, brs), 5,82 (IH, d, J = 8. 2 Hz), 5.84-5.98 
(IH, m), 6.16 (IH, d, J = 11.6 Hz), 6.92-7.42 (9H, m), 7.53 (2H, d, J = 8.0 
Hz). 

Ilii^!|17 8 

N- ( (IRS, 2SR) -2- (3-7/^^^7 3:.^;^) -2-t Kn^V-l- ( (4 
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- ( h y 7/k;^n7«f-/^) 7ci:c=^yW) a^^jV) -3-7 3:c^/^7'n/>°>'r ^ 

• K 

(IRS, 2SR) -2-r^y-l- (3-7/l^;tP73iri/V) -3- (4- (hU :7 
Mx2/=^jV) ya^=^;V) -l-'fu/<y—;U (4 5 0mg, 1. .4 4 ^ D (D 
5 ( 2 Om 1 ) S-^ai^/U-r/o 1:°:;^::^/^^ oj; K(320inl, 2. 

1 5 ^ y ^/i^) *3 J: t)«iasifi#7K (20ml) ^m^xmux^^^mw i^tco 

M^tK (10 0ml) T'#3iRL^ mm^i^^^ (1 0 Om 1 X 2) T'ttmbfCc ttffi 

mm^'^^i—^'^'^yA^hm^^^'^xmmit^'^is 2 smg, s 3%)Sr#fco 

10 mp 151-1521C 

IR V max^W : 1651, 1620, 1590, 
. Anal. Calcd for C25HaF4N02-. C, 67.41; H, 5.20; N, 3.14 
Found: C, 67.38; H, 5.05; N, 3.10. 
. . ^H-NMR (CDCla)^: 2. 36-2. 44 (2H, m), 2.60-2.76 (2H, m), 2.80-2.94 (2H, ra), 
15 3.20-3.28 (IH, m), 4.30-4. 48 (IH, m), 4.80-4. 90 (IH, m), 5.35 (IH, d, J = 
7.8 Hz), 6.92-7.40 (IIH, m), 7.46 (2H, d, J = 8.0 Hz). 

^Mm 17 9..' 

4-:7/k;^o-N- ( (IRS, 2 S R) -2- ( 2-77^;tn 7a^^7^) -2-t Kd^ 

V-i- ( (4- (M) 77i/;to^5^/w) 7ai=7V) y^ f-M zj^f-M -i-i-y^u 
20 :/;«7/k2j^>f-$ K 

1) 2-7/^;e-n^S#iS (2 5. 3g, 1 8 1 ^ JJ */^) (©x b 7 t Kn 
>(3 0 Om 1) ^^icil, l'-il/U:^=^/V]f:;^-lH-^^yy—/Ui3 2. 2g, 

19 8 5: y^/p) ^M^. ^m.x3o^m¥Lfco 

^:^iyf7J>.m. (2 7 . 1 g, 9 4. 7 5 y ^^U) ^;(JPXL> 3 0:9-iBSMtfc„ ^ 
25 mW^^^^^'^^^ ( 5 0 m 1 ) *5 j;U«7K ( 5 0 m 1 ) ^;!)P;i. Hl-7KJi<^ P H:$s^ 
t4tJ:3^.e^*^a:^^^;bPxfCo Sf&^g^®^^^5=-/^ (2 00mlX2) T'JftttiL. 

j^Lx 3- (2-7/^;^-a7ct-/^) -3-;t=^y:7"P (3 1. 9g, 
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8 4%) ■^m^i^'^mtLxntco 

IRvmax'^'cm-': 1748, 1694, 1651, 1611. 
Anal. Calcd for CuHnFOg: C, 62.85; H, 5.27 
Found: C, 62.74; H, 5.24. 
5 ^H-NMR (CDCI3) 6 : 1. 26 (3H, t, J = 7. 2 Hz), 3. 99 (8/5H, d, J = 3. 6 Hz), 4. 18-4. 30 
(2H, m), 5.85 (1/5H, s), 7.06-7.32 (4H, m), 7.32-7. 52 (2/5H, m), 7.52-7. 64 
(8/5H, ra), 7.82-8.02 (2H, m). 

2) 3- {2-y/U:t^y:ii:^/U) -T3-;t^y7't3 t°;^>'^^^/^ (2 0g, 9 5 
^ y^/W) (Dl, h'^^y^i^l^ (1 OOml) ^mc:^0iti- h }) ^ (6 

10 o%mic, 3. 8 0g, 9 5 5:y^/u) ^Tkif^rm^. ^m.-v3 o^mwLfzo 

(Dl, (50ml) ^JS^MTL. B.)^^^'^^'^ 4^f^m, 

#LfCo ^f&^g^TK (300ml) (0^\^^^, ^^a^J-zv (5 0 0m l X 2) 

^^=1 : 1-Y;vzx^y) Tiltl^t^ 3- (2-7y^;^a7cnc:^/^) -3-;^=¥y-2- 
( (4- ( hy 7/^;*-Dp<^/w) yzc^M :^^}V) 'fx2^d:^:y^:s:.'f-}V (2 5. 

7g, 7 3%) ^^^mmiih\^xm^. 

IR V max'^'cm-^ : 1744, 1690. 
20 Anal. Calcd for CigHi6F403: C, 61. 96; H, 4.38 
Found: C, 62.04; H, 4.31. 

'H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4.12 (2H, q, 
. J = 7.0 Hz), 4.58 (IH, t, J = 7.2 Hz), 7.04-7.60 (7H, m), 7.-78-7.90 (IH, 
m). 

25 3 ) mYM.^ (14. 8g, 108. 6^y (O^J'ou'f-fVzi^—f (15 0 

ml) ^|^lC7K^>fb*!>^-^hy r>A (8. 2 2g, 2 1 7 5: y ^/^) ^^P^T^ 

?^T3 0 5^tg#Lfco ^^Jfe^6*U hm\-c3- jvir^y :^=^)V) -3- 
;^^y-2- ( (4- ( h y 7/i/;tnp(^>rw) y ^^/k) ■:fn\^iry'm.^^ 

;^(20g, 54. 35;y v^^^/W:t— X/V' (50ml) ^IS^iPx.T 
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?JiT 3 0 LtCo tK^^Tx S^&^Sl- 1 M'^mm^liU ;tX ^ ^ L. M \L7^ ( 2 

0 0ml) >lr^P;t, (3 0 0ml X 2) X^^mLfz., fSWI^^TK*? cfcU^ 

%^)VljyJ>>^xi'7Y^yy^— (^=3ri^;/ : @^i?j:^/^=9 : 1-4 : 1) 
6 SiU (2RS, 3RS) -3- (2-7/W;d-n73i^/U) -3-t KndE^ix-2- ( (4 
- ( h JJ ^/v;^^^^^;!^) 7 :^=f)V) 7°Pt:°;^>'^^^;^ (16. 2 g, 

8 1%) -^^^Wmh L-r#;^Co 

IRvmax'^W: 1717, 1618, 1586. 
Anal. Calcd for C19H18F4OJ: C, 61.62; H, 4.90 
10 Found: C, 61.51; H, 4.74. 

'H-NMR (CDCI3) 6: 0.96. (3H, t, J = 7. 4 Hz), 2.84-3.20 (3H, m), 3. 22. (IH, d, 
. J = 3,8 Hz), 3.94 (2H, q, J = 7. 4 Hz), 5.30-5.40 (IH, m), 6. 98-7.38. (5H, 
m), 7.40-7.62 (3H, ra). 

.4) (2RS, 3RS) -3- (2-7/^;e-n7a^^y^) -3-t Kndrv'-2- ( (4 
15 - {y^)y )V:^xi:^^)V) ya^:=.)V) -fxiy^Hrv^a^^jv (15. 7g, 

4 2. 5 ^ y^/w <z)p«i5'/-/^ (1 0 om 1 ) ^^^tc, 2mMimA\L-r Y ^) ^ 

(43ml, 8 6 5: y ^/U) -^nXXW^Xl^-^W^ LtCo RJ^^m^ 1 

\xmi^t Lfc#^ mm^^^i^ (2 o om i x 2) TttttiL^d. mmw^Tkis^ 

20 m^'f-z^-^'^-tyHl'^h^l^^^'^X i2RS, 3RS) -3- (2-7/^:ta73: 
^/i^) -3-1: Kp^v'-2- ( (4- ihVy^^:tn;^^/iy) y :^^)V) -f 

xi\^irvm. (11. 7g, 8 0%) ^#fc„ 
mp 122-123'C 

IRvmax'^W: 1713, 1491. 
25 Anal. Calcd for Ci7Hi4F403: C, 59.65; H, 4.12 
Found: C, 59.60; H, 4.03. 

'H-NMR (CDCI3) 6 : 2. 82-3. 12 (2H, m) , 3. 12-3. 30 (IH, m) , 5. 44 (IH, d, J = 4. 0 
Hz), 6.96-7.40 (5H, ra), 7.40-7.60 (3H, m). 

5) (2RS, 3 RS) -3- (2-7/W;to7jt=:/W) -3-t KP^i/-2- ( (4 
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- (by y^^jv) ;^^jv) :/Pt°;t:/i? (lO. Og, 29. 

2 ^ y ^;v) (OT-hyy^-Y^yyy (2 5 0ml) W^\^s x^^y =^=^}V-^:^-^)) /i^ 

Tv'Kle. 9inl, 32. l^U i: b U :^^)V7 ^^-(6, 1ml, 43. 

8^y^;l-) §r;!lPx.. 4Bt«fi3t^LfCo ^J^??i^^:^}^f^> 7K (200ml) % 
5 JH^TS^^^^/l- (2 0 Om 1 X 2) "CttW tfrio tttli^^^ 1 l&fPfiW 

m^mk^^'f-^^-^^'^^yii-'hn^^'^'tX (4RS,..5SR) -5- {2-yjV:t 

n73icx/u) -4- ( (4- {\')}y;virn;^f-;v) y a^:=.;v) . -1, 3-;f 

y v'i^- 2 ( 8 . 7 3 g , 8 8%) ?lr#fCo 
10 mp 146-147°C 

IR V max™''cm'^ : 1767. 

Anal. Calcd for C17H13F4NO2: C, 60.18; H, 3.86; N, 4.13 
Found: C, 59.99; H, 3.92; N, 3.90. 
•^H-NMR (CDCI3) 5 : 2.20-2.60 (2H, m), 4.26-4.46 (IH, in), 5.06 (IH, s), 6.05. 
15 (IH, d, J = 7. 8 Hz) , 7. 00-7. 70 (8H, m) . 

6) (4RS, 5 SR) -5- (2-7/V^n:7=c;:^yV') -4- ( (4- (f y :7/^:t 
n:^^jV) y3:.:=.M -1, 3-;^-^f->^y v^:/-2-;a-:^ (7 . Og, 20. 

■ 6 5;y^/^)(D3l^$'y-/^(l0 0ml)^^^^::8^^7K^'^h■:^^y>^7A7k^^^(l 

2. 9ml, 10 3^ y ^71^) ^Mx.. 6NF»iiMLfco m^m^^B^. tK 

20 (3 0 0ml) T^i^U i^^^^/I^ (3 0 Om 1 X 2) "ettaiLfc. ^m^-^^, 
^jV^y 2^^X2-7 Y^'yy.(- {l^^OL^jV) xmUX^s (IRS, 2SR) -2- 

{2-y ;v:^x2y :!.:=. /v) -3- (4- ( l> y ^/wjtPv^^y'V) y:^=^;v) 

-i-:/p/NV-yw (6. 2g, 9 6%) ^m^wmu t \.xmc. 

25 IR V max'^cm'^ : 1618, 1584, 1487. 

Anal. Calcd for CijHigPiNO • 0. IHgO: C, 60,99; H, 4.86; N, 4.45 
Found: C, 60.90; H, 4.81; N, 4.20. 

^H-NMR (CDCI3) 6 : 1.0-1.8 (2H, br), 2.41 (IH, dd, J= 13.6, 11.0 Hz), 2.86 
(IH, dd, J = 14.0, 2.2 Hz), 3.36-3.48 (IH, m), 5.06 (IH, d, J = 4. 4 Hz), 
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7.00-7.38 (5H, m), 7.48-7.62 (3H, m), 

7) (IRS, 2 SR) -2-T5:y-l- (2->'yV^P7a^^/U) -3- (4- (b 
V yMn;;^^-;^) 1731^;^) -l-ya/^V— (4 5 Omg, 1. 44 5i;^yu) 
(Dr± h^h]}/u (20ml) M^},z.4--7;v:tui'y ^ ui^:^/V7^ym (274 

5 mg, 1. 4 4^ y^/W) *3j:01-^5"/V'-3- O-i^^^/V-T^/yptVk) ;t7 
/l^/Kv^-f ^ K -^t^it (4 1 2mg, 2. 1 5 ^ JJ ^/W) it/ 1 -t 
1 H-^i^y b JJ T (221mg, 1. 44^!; ^yW) ^^JP^f ^jfi-Ci^^ 

MWLtio RftM^A (10 0ml) X^^^U mm^^J^^ (1 0 Om 1 X 2) V 

^■^-^^li^bS^^H^'&T. mmii:-^^ (4 6 5mg, 67%) %#fc„ 
mp 190-19rC 

IR V max'^cm"^ : 1645, 1628, 1601, 1537. 
15 Anal. Calcd for Cz^HaoFgNGz: C, 66.80; H, 4.15; N, 2.89 
Found: C, 66.58; H, 4.12; N, 2.79, 

^H-NMR (CDCI3) 6 : 2.94 (IH, dd, J = 14.2, 11.0 Hz), 3.23 (IH, dd, J = 14.2, 
.4.0 Hz), 3.72 (IH, .d, J = 4. 2 Hz), 4.74-4.94 (IH, m), 5,36-5.46 (IH, tn), 
5,96 (IH, d, J = 8.4 Hz), 6.96-7.74 (13H, ra), 8.08 (IH, d, J = 8. 4 Hz). 
20 MMM 18 0 

N- ( (IRS, 2SR) -2- i2--7/U:^uya:.:^jV') -2-i: Vu^iy-i- ( (4 

- ih})y^^:tn;^^;u) 7<^/w) ^^^/w-) -3-y a^=^/u-:/u/^yT ^ 



(IRS, 2SR) -2-r^y-l- (2-7/W;^o7 3i^/U) -3- (4- {VV ^ 
25 y3^:^)V) -l-ya/^V'-/^. (4 5 Omg, 1. 44^y^/V') (O 

@|i^:n^;K2 0ml)^?gtC3-7cc=;uyDk°;r^/V'i5'py K(3 2 0ml, 2. 
15^ y^/L-) jb* J: t>*iafPfiW7K (2 Om 1 ) MxT^M-Ci^^^^f LfCo 
Wi^i^ (1 0 Om 1 ) -e^f^U W^^'f-J^ (1 0 Om 1 X 2) "etttil UfCo ttW 
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mm^f-j^-^^-fyi}>h^^^^-^xmmit-^^ ( 4 9 7 m g , 7 8%) ^m^o 

mp 124-125°C 

IRvraax'^W: 1651, 1620, 1520. 

Anal. Calcd for C2SH23F4NO2: C, 67. 41; H, 5.20; N, 3.14 
5 Found: C, 67.30; H, 5.19; N, 2.89. 

'H-NMR (000X3)6: 2.30-2.42 (2H, ra), 2.66-2.98 (4H, ra), 3.92-4.04 (IH, m), 
4.28-4.46 (IH, m), 5.12-5.22 (IH, m), 5.39 (IH, d, J = 8. 8 Hz), 6.98-7.40 
(lOH, m), 7.40-7.56 (3H, m). 



10 N-((1RS, 2SR) -2- (2, 4-v'7/V;tP :7ai-y^) - 2-1: Ko 1 - 
( (4- ( b y 7/V;^-D^f-/l/) 7ai^/>) /f-jV) :x.f]iv) -4-7/l';r n- 1— ^ 

1) 2, 4-v':7/V;tn^SW^ (1 0 g, 6 3. 3 5 y^/l') h7 t Fn 
yy^y (15 0ml) 1,1' -1^}Vi^:=-)Vyf^- 1 H-^ ^ ^^/-JV (11. 



15 3 g, 6 9. 6 ^ y^/V) ^%)^7L^ m^-^Z 0^^#Ufc„ 

3^5^/^•r^^';^'^v'l>i^^t (1 0 g, 3 4. 8 ^ y^/u) ^ilPx.s MMtQ 

fCo (50ml) *3j;t/7K (5 Om 1) SfiPXL. 3E(-7K)i©P 

\^t^W!^\Cfl^'^'^W^'kt!!i7jto W^^^^^^'f (2 0 Om 1.x 2.) .T?ft3. 

20 Mi^^v^y;^7y/W;^7 7iNiJ'a-r Kii^'7:7^- (^drf-^ : §^^^01^/^= 4 : 1) 

-elt^U^ 3- (2, 4-v>7/^;rP7a:::^/w) -3-;t^y7°p (9. 

.8 5g, 7 4%) •m^^MmhX.X^fL. 
IRvmax'^'"cm"': 1746, 1690, 1615, 1507. 
Anal. Calcd for CiiHioOaFg • 0. IHgO: C, 57.45; H, 4.47 
25 Found: c, 57.56; H, 4.48, 

^H-NMR (CDCI3) 6: 1.26 (3HX5/6, t, J = 7.4 Hz), 1.34 (3HX1/6, t, J = 7. 4 
Hz), 3.96 (2HX5/6, d, J = 4.0 Hz), 4,18-4.32 (2H, m), 5.80 (lHXl/6, s), 
6.80-7.06 (2H, m), 7,80-8.06 (IH, m). 

2) . 3- (2, iVi^xiy zc::^jv) -z-isr-^y-fxi\^isry^:s-^)V (9g, 
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3 9. 4 5y^/^) (Dl, V-^i/^^y (50ml) '^Wt^iK^W:^^ Y ]) 

(6 0%?ft14. 1. 5 8g, 3 9. 4 5: y ^/V) ^7K^TAPx.^ ^^T'S 0:5> 

ti# Lfco U.^>M(0^\^A- h y }^ ^f-jv^i^i^jvy^xi ^ K ( 9 . 4 3 g , 

3 9. 4^y*/I^) ©1, h=^v-3i^>' (50ml) ^?^^^iTU> 

5 ?K^^MT* 3 ^Fig^# bfCo Rf&^i^;lr7K (2 00ml) <D^\Z.%^, ^:^^JV (2 

0 0ml X 2) T'iftWLfco J6l±JvS^7K*3it/ISffi:^:^7K-ej5fcr^U il7KiS^Vi5^ 
^i^e^A-e^ii^iiOT^febfCo a@i^<^v'y:*<5^'Vk;*7i^i5^t3'^ h^'y^^- 
^^lJ-i^:a=>bS^i^^$-^"C3- (2, 4—Jy/i^:^x2-7a:.=^/U)-3-:t^y-2-i(4 
10 - (b!) 77V:tP^^7k) ^'o^;^;!^) ;<^/u) ^ p (11. 6 g, 

. 7 7%) ^#fc„ 
mp 34-35°C 

IRvmax"^cnf^: 1742, 1690, 1613, 1593, 1499, 1429. 
Anal. Calcd for C^HigOaFs: C, 59.07; H, 3.91 
15 Found: C, 58.86; H, 3.67. 

• 'H-NMR (CDCI3) 6 : 1. 13 (3H, t, J = 7. 4 Hz) , 3. 22-3. 50 (2H, ra) , 4. 13 (2H, q, 
J = 7.4 Hz), 4.53 (IH, t, J = 7.2 Hz), 6.80-7.02 (2H, m), 7,38 (2H, d, J 
= 8.0 Hz), 7.52 (2H, d, J = 8.0 Hz), 7.82-8,00 (IH, m). 
3) Itihffiia (7. 0 6 g, 5 1. 8 ^ y^/l') (^Jv'^^yl-^-xy^ (1 0 Om 

20 1) ^^^^:l7K*^b^!^'*:^^y (3. 9 2g. 103. s^V'^M ^m^x 
■mu.v3 o'^mwi^fco ^mm^^i:u ^m^s- (2, 4-v>7/^;tn7a.c^/w) • 

-3-^^y-2- ( (4- (h y 7/l^;^Pp<f^y^) 75^:=/^) •/viii°:^.ym 
(1 0 g, 2 5. 9 5: y ^/W) O v'^ 5^/1^:3^ /I' (50ml) BW^Mk. 

25 tK (2 0 Om 1) ^M^. BB^f-^^ (3 0 Om 1 X 2) -CttWt/Co tttti^^^^K 

U (2RS, 3RS) -3- (2, 4-v?7/^;^-d ^^iz^yP) - 3-t: Kd^v^-2- 
( (4- (b y 7;V;^P;^^7V) :7ai:::i;U-) ^^/V-) 7°D (8. 2 
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3g, 8 2%) ^m^m^mtLxntio 

IRvmax'^W: 1713, 1618, 1505, 1420. 

Anal. Calcd for CigHiAFs • 0- 2H2O: C, 58.23; H, 4.47 

Found: C, 58.04; H, 4.60. 
5 ^H-NMR (CDCI3) 5 : 0.97 (3H, t, J = 7.0 Hz), 2. 80-3. 18 (3H, m), 3.25 (IH, d, 

J = 3.6 Hz), 3.95 (2H, q, J = 7.0 Hz), 5.28-5.38 (IH, m), 6.72-7.00 (2H, 

m), 7.18 (2H, d, J = 8.0 Hz), 7.48 (2H, d, J = 8.0 Hz), 7.40-7.60 (IH, m). 
4) (2RS, 3RS)-3-(2, 4-v=7yW^n oi^/k) - 3- 1 ^i/- 
2- ( (4- (MJ7/W;^np<^/V) •7:x.=^;U) (8. 
10 Ig, 2 0. 8 ^ y^/k) (DT^i^y^/V (4 Om 1 ) ^^^ic:, 2 m'^JKBiti' h V 
!>A7K^?^(2 0. 8ml, 41. 6^1)^/1-) ^m^XMUX-t^^W¥l^fCo E 

f$:M^ 1 ^Mmmx^mt Lfc#. m^^^^^^ ( 2 o o m i x 2) -etttti bfc„ 

• m^l^^m^^^/l^-^^-^yi}^^m^^^'^X (2RS, 3RS) -3- (2, 4 
15 -i?y;u:^uyaL^;v) -3-t KndE^ix^2- ( (4- ( h y ^/Vrtn ;^ f-/^) 7^.^ 
/W) ^^/W) 7°pe;t>^^ (6. Og, 8 0%) .%#fCe 
mp 120-121'C 

IRvmax'^W: 1713, 1620, 1505, 1418. 
Anal. Calcd for C17H13O3F5: C, 56.57; H, 3. 64 
20 Found: C, 56.68: H, 3. 59. 

^H-NMR (CDCI3) 8 : 2. 84-3. 24 (3H, m) , 5. 38 (IH, d, J = 4. 0 Hz) , 6. 70-6. 98 (2H, 
m), 7.16 (2H, d, J = 8.GHz), 7.46 (2H, d, J = 8.0 Hz), 7.50-7.58 (IH, m). 
■ 5) (2RS, 3RS) -3- (2, 4 -v^^/l-^^-n :7 a^ri/W) - 3 -t Kp ^Sf^i/- 

2- ( (4- ( h !J7yv;tn/f-/w) ya^:^JU) -fn^disr^yn. (5. Og, 

25 13. 9 5; y^/l^) Ox by t KD^y y (1 5 Om 1) v'^^ici^/l'^^;^ 
/i^Tv^K (3. 3ml, 15. 3 ^ y^;W h h y^i^/WT^ :/ (2. 9ml , 
2 0. 8 5:y^/W) -kMyL. 6 0#TOf^MLfc, U.%WLkWC-^'^. tK (2 0 0m 
1 ) ^Mx.XWW.^'f' (2 0 Om 1 X 2) T'ttWtfdo MM.^ 1%%'^^.. t& 
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g|@?^^yU-^^f-i/;d='bfllp^$-^T (.4RS, 5SR)-5-(2, 4-v^7>'^ 

:tuy3i:^M -4- ( (4- {V]}yj^?i-^y^'fM y^^J^) -1, 3- 

^^'^y]}i^y-2-:^y (3. 8 6g, 7 8%) ^^tio 
5 mp 147-148^: 

IRvmax'^^cm-': 1767, 1622, 1607, 1507. 

Anal. Calcd for C^Hi^OaFsN: C, 57.15; H, 3.39; N, 3.92 

Found: C, 57.12; H, 3.12; N, 3.63. 

'H-NMR (CDCls)^: 2.24-2.56 (2H, m), 4.28-4.44 (IH, ra). 5.12 (IH, s), 5.99 
10 (IH, d, J = 7. 6 Hz) , 6. 78-6. 92 (IH, m) , 6. 92-7. 08 (IH, m) , 7. 17 (2H, d, J 
= 7.6 Hz), 7.50-7.64 (3H, m). 

6) (4RS, 5SR)-5-(2, 4-v^7>'^;tn 73^::^yP) -4- ( (4- ( b J) 
.y;U:i-u ^^/l/) ya^^/V) y^f-M - l, 3-:^^.-^^ ]) i^y-2-:^y (3. 5 g,' 

9 . *^^) <^^^ y (60ml) W^\^ 8 ^%-MmYr)r bl) J^^i^WM 

15 (6. 1ml, 495:y^.'V') ^iP;t> 6 NF^1;!lPfiil^ LfCo U.)^Wl^W^^. tK 
(300ml) T'^IRU ^Wi^^)^ (3 0 Om 1 X 2) "e^illiUfCo 

f•/^-^^ri^^;^^>bS^^^^-e:X^ (IRS, 2SR) -2-T%;-\- (2, 4- 

v'7/^;tn:73^^/v) -3- (4- ( b y 7 /i^;^ p ^ f^/i^) ^^inyi^) -I-T^h/nV 
20 -yl^ ( 2 . 2 7 g , 7 0 %) %#fc„ 

mp 99-100*0 
. IRvmax'^W: 1618, 1501, 1427, 1420. 

Anal. Calcd for CigHnOFgN: C, 58.01; H, 4.26; N, 4.23 

Found: C, 58.09; H, 4.14; N, 4.07. 
25 ^H'NMR (CDCI3) 5 • 2.39 (IH, dd, J = 14.0, 10.6 Hz), 2.83 (IH, dd, J = 14.0, 

3.0 Hz), 3.36-3.48 (IH, m), 5.01 (IH, d, J = 4. 4 Hz), 6.78-7.00 (2H, m). 

7.24 (2H, d, J = 8.0 Hz), 7.54 (2H, d, J = 8. 0 Hz), 7.50-7.62 (IH, ra). 

7) (IRS, 2 SR) -2-r5/-l- (2, A.-^J'y ;Viruy -3- f^A. 
- ( b y :7;i';tn^f-/V) :7j;^;W) (4 0 Omg, 1. 21^ 
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y^yk) <z)T.-fe MJ/w.(3 om 1 ) i^m^^-y^^^^i'y^^y:^^^^^^ 

(2 3 0mg, 1. 2 1 5: y^/P) *5<ttJ«l-a:5^/W3- (3-i^;»<^/UT^y7"n 
ifju) -m.^^ iS4 7mg, 1. 8 1 ^ U */^) *3 it/ 1 -fc K 

n^v'-lH-^yy MJ T/-/^ (1 8 5mg, 1. 2 1 ^ y ^/V') ^^)Px.T^M 
5 T'i^^S:# tfco ^JS^S^tK (10 0ml) "C^f^ L. mm^^^l^ ( 1 0 0 m 1 X 

/l.-^df-f-:/>6^6)S^^$;&T. ^Mit^l^ (5 3 8mg, 89%) ^#f::„ 
mp 194-195^: 
10 IRvmax^W: 1645, 1622, 1601, 1537, 1507. 

Anal. Calcd for CgTHigOjFeN: C, 64.42; H, 3.80; N, 2.78 
Found: C, 64. 14; H, 3. 59; N, 2. 63. 

'H-NMR (CDCI3) 6 : 2.92 (IH, dd, J = 14.6, 11.2 Hz), 3.19 (IH, dd, J = 14.6, 
3.8 Hz), 3.88 (IH, brs), 4.70-4.88 (IH. m), 5.33 (IH, d, J = 4.0 Hz), 5.96 
15 (IH, d, J = 8.8 Hz), 6.78-7.18 (4H, m), 7.22-7.70 (8H, m), 8.08 (IH, d, J 
= 8.4 Hz). 
MMm 18 2 

N- ( (IRS, 2SR) -2- (2, 4-v^7;k;^P -7:^^/1^) -2-t Kp^^X-1- 
( (4- ( h y ^/v;^^^^^-/^) ys-^/u) /^M ^f-/^) -S-^'cc^ri/vya/-^ 

(IRS, 2SR) -2-T5.y-l- (2, 4-V^77^;r O 7 a:c^>'V) -3- (4- 
{h]}yj\^:tu;i=^jU) ya^::^jU) ~l-^X2/<y—/U {4 0 Omg, 1. 21$y 
^/U) (DB^^"^^^ (20ml) BM^^ 3 -7ai::^7U>^o p y K (26 

9m 1 . 1 . 8 1^ y ^JU) it/ISfPSW^K (20ml) ^M^Xm^V^^B. 
25 WLtCo (10 0ml) X'^^ U ( 1 0 0 m 1 X 2 ) -Ctt 

fco ^Mtl^g^^^^/l'-^^f-^/Ji^^SI^^B^-^T^M'fb'a-t/ (4 9 8mg, 8 

9%) mt^o 

rap 126-127t: 
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IRvmax^W: 1645, 1620, 1503, 1427. 

Anal. Calcd for CjsHaaOgFjN : C, 64.79; H, 4.78; N, 3.02 

Found: C, 64.82; H, 4.57; N, 2.86. 

^H-NMR (CDCI3) 6 : 2.30-2.46 (2H, m), 2.64-2.92 (4H, m), 4. 11 (IH, d, J = 4. 0 
5 Hz), 4.22-4.38 (IH, m), 5.04-5,14 (IH, m), 5.39 (IH, d, J = 8.0 Hz), 6.70-6.92 
(2H, m), 7.02-7.52 (lOH, m). 
MM^^l 18 3- 

N- ( (IRS, 2SR) -2- (3, 4-iPy/U:tuyai^/U) -2-1:: FP=ari^-l- 
. ( (4- ( h y 7/^:tcf^^7l^) 7aic^/l/) ^^/U-) ^^/V) -4-:7;W;^p-i-f 

10 y^uy:ti/\^^^-tKV 

1) 3, 4-v^7/W;^n^S#^ (1 0 g, 63. 35:y^/^) (D'rhy^Vxi 
yyy (3 00ml) 1 , 1 ' -;«7/W7js^/Hf 1 H-( ^ ^-J'-?v (11. 
3 g, 6 9. 6 ^ y^^l^) ^iPxi. ■MM.-^Z 05^».Lfc„ SJSfS(--^c3 ^^^^ 
J^^yW-r Ait ( 1 0 g , 3 4. 8 ^ y ^/W) <^iB ^^i.T' 2 b 

15 fco ^J^?fSi-@^i^^^/^ (5 0ml) *3J;t)«7X (5 0ml) '^^tlP;!. Jll-7Kji<^P 

« 

H^d^^tC-^^SST'igit^^AP^fCo .S/£:^^^g^^^^/^ (2 0 Om 1 X 2) T'tt 
-^'ft^t> 3- (3, 4-v57/^:tn7a.^/U') -3-:t^y:/n t";^-^^^^/^ (1 

20 0 . 3 g , 7 7 %) ^^■^Mma LT#fc„ 

IRvmax'^'"cin-^: 1742, 1694, 1613, 1520, 1433. 
Anal. Calcd for C11H10O3F2: C, 57.90; H, 4.42 
Found: C, 57.78; H, 4.56. 

*H-NMR (CDCI3) 6 : 1.26 (3HX4/5, t, J = 7.4 Hz), 1.33 (3HX1/5, t, J = 7.4 
25 Hz), 3.94 (2HX4/5, s), 4.10-4.32 (2H, m), 5.60 (lHXl/5, s), 7.12-7.34 (IH, 
m), 7.48-7.86 (2H, ra). 

2) 3- (3, 4-v?7/W;to7*^/U) -3-;^-=¥y7'o (9 g, 
3 9. 4 5y^/i/) 01, 2-^J:^y^^y^^v (50ml) WM'!:.i^M\\L-y ^ ^) 

A ( 6 0 1. 58g, 39. 4^y */W-) ^7K?^T>t)Px.. ^MT* 3 05> 
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m^Ltco SJSI^<^4'(-4- b y 7« ^/U^l^i^^/uy'u ^ F ( 9 . 4 3 g , 

.3 9. 4^y^>'V') (Dl, V^i^=^^y (5 0ml) ^?^$r?iTU> ^JS& 

m^mm.x^ 3 Lfco s:^&^s^7h ( 2 o o m i ) <^ 4^ n^^^^/w ( 2 

0 0m I X 2) -et^mUfco ttW?^$r7k*3<J;U«iafP^:te7KT*i5fcitU ^7R«-7i5^' 
5 ^^iX^>i^T*|fc^t^^^0Eli5feLfCo a^i^^Vy ;^<^>;*7i^i5'n-7 Vii^-^^^- 
O/^oi:/ : ^^f-:/= 1 : 1) -c-i^MUx v'-f yyn tVl^^i— r/^-^=^1^>;6^ 

fe|?)fe^$-*T3- (3, 4-i^y^l^^^y:^=^/^) -3-:t^y-2- ( (4- ihV 
yjvis-xi ^^jv) .37 3^:=:/^) ^ a t'';^-^^^^^^;^ (10. 9 g, 7 1%) 

10 mp 48-49'C 

IRvmax'^cm"^: 1738, 1694, 1615, 1518, 1429. 

Anal. Calcd for GiaHigOaFg: C, 59.07; H, 3.91 

Found: C, 59.06; H, 3.87. 
• ^H-NMR (CDCI3) 6 : 1.30 (3H, t, J = 7.2 Hz), 3.38 (2H, d, J = 7.2 Hz), 4.11 
15 (2H, q, J = 7.2 Hz), 4. 53 (IH. t, J = 7. 2 Hz), 7.16-7.30 (IH, m), 7.34 (2H, 

d, J = 8. 0 Hz)., 7. 53 (2H, d, J = 8. 0 Hz) , 7. 70-7. 90 (2H, ra) . 

3) i^'fbffi^' (7. 0 6g, 5 1. 8?y^/W <r>-J'=^=i-)V=c^'f3V (10 0m 

1 ) wm^i^n\Y.'^^n'f^ h y e^i^ (3. 9 2 g, 103. 55: u^/i^) trinx-c 

20 -3-:t^y-2- ( (4- (by 7;w;^a^5^/v) y a^::=-)V) /^^jv) yal:°:4-^^ 
a^^jV (lOg, 25. 95y ^/I^) v*^^/^:t— x/U (50ml) W^'kMk. 

tK (2 00ml) ^Jqx.. ( 3 O O m l X 2) Ttitti UfCo tSmt^^TK 

25 Srv-y ;^^y7^;^7^i^t3-^ b^"7y^- (^^i^>' : i^^^^7V=4 : 1) "Ciftii 
U (2RS, 3RS) -3- (3, 4-v>:7/k;^D :7;cc^/V) - 3-t Kn ^i/- 2- 
( (4- {Y])yjvirn^^M y^^^jv) 7°a t:°;^:/^aif-;^ (9. 8 

4g, 9 8%) ^^mi-mi t LxntLo 

IRvmax'^W: 1715, 1620, 1520, 1435. 
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Anal, Calcd for CisHiAFj • O.2H2O: C, 58.23; H, 4.47 
Found: C, 58.07; H, 4.41. 

^H-NMR (CDCI3) 8: 0.95 (3H, t, J = 7. 2 Hz), 2.86-3.12 (4H, m), 3.91 (2H, q, 
J = 7. 2 Hz), 5.00-5.05 (IH, ra), 7.04-7.34 (5H, m), 7.49 (2H, d, J = 8.0 Hz). 
5 4) (2RS, 3RS) -3- (3, 4-v^7/l':tn 7 oin/U) - 3-t Kn ^i/- 
2- ( (4- y 73^^/W) p^^/^) T^Pt";^^^^^^^/^ (9. 

7g, 2 5. 0 5:y^yW) (Z);^^/-^^ (4 Om 1) Wtn. 2 ^^7K^^b•:^ h P 

^•i^7kW0. (2 5ml, 5 0. 0 5:];*;^) ^M^x^m.x^^^mWLt:io EJ=^^^ 

^im.^Mm.xmii.t Lfc^. (2 0 om 1 X 2) -ettHiLfc^ ^mm 

|^/^^g^^^5^/l,-^drf->-;5^bS^B^$-&T (2RS, 3RS) -3- (3, 4- 
^:?7/^;;^P7*=^/W -3-t: Kp =35^^-2- ( (4- (M) 7/k;rP p^f-^v) 
/1-) p^f'/l-) T'Pb:';^:/^ (6. 7g. 7 4%) ^#fCo 
mp 76-77'C 

15 IRvraax^^W: 1713, 1620, 1520, 1435. 

^H-NMR (CDCI3) 6 : 2.90-3.18 (3H, m), 5.07 (IH, s), 7.04-7.34 (5H,. m), 7.49 
(2H, d, J = 8.0 Hz). 

5) (2RS, 3RS) -3- (3, 4-v?:7/V;2f-P7ai;^y^) -3-t: Kp=^v^- 
2- ( (4- (M) 7yw;tP7<^/^) yau^ju) -f xi\f:^:y^ (5. Og, 

20 13. 9 5 y^/w) <D7" by t Kp:7 7:/ (1 5 Om 1 ) v'y^i^/v:!}^;^ 

7}> y 71^7 K ( 3 . 3ml, 15. 3 5; y ^/V) ^ h y ^E-^/vr ^ V ( 2 . 9ml, 

2 0. s^y^/u) srjp;t^ ^^mmMBx^f^. mM^w^'^. tk (200m 

1 ) ^^IDX-Ti^^^^/^ (2 0 Om 1 X 2) ■C'^ilH LfCo W^W.'k IS 

25 a@tl^i^y;5'^/^:*7AiJ' PT (@t^:i^f-^l-) "eft^U 

^^=su=^)V-'^^-^^yphW^^^'^X (4RS, 5SR) -5- (3, 4-v^7/W 
;^-p7jiri/^) -4- ( (4- ( h y 7yW;^P ^ ^/^) 7ai-/^) ^ ^yU) -1, 3- 
Hr^^-J y v^i^- 2-:^^^ ( 3 . 8 1 g , 7 7%) %#:rCo 
mp 157-158'C 
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IRvmax'^W: 1761, 1617, 1524. 

Anal. Calcd for Ci^HigOjFgN: C, 57.15; H, 3.39; N, 3.92 
Found: C, 57.12; H, 3.26; N, 3.76. 

'H-NMR (CDCI3) 6 : 2.24-2.44 (2H, ra) , 4. 20-4. 38 (1H. m), 5.31 (IH, s), 5.76 
5 (IH, d, J = 7. 6 Hz) , 7. 04-7. 30 (5H, m) , 7. 55 (2H, d, J = 8. 0 Hz) . 

6) (4RS, 5SR) -5- (3, 4-i^yj^:txny -4- ( (4- (hU 
7/W:Rj-p;?<5^7l^) 7 3i:^/W) 7«^/^) -1 , 3-:t^-fy})i>y-2-:t:y.iS. 5g, . 
9.8^ y^/l^) (6 0ml) 8 h V ^J^iKMW. 

(6. 1ml, 495;y^;v) ^M^. emmmMmLtco RitM^MW'^. 7k 

10 (3 0 0ml) U m^^'f-^^ ( 3 0 0 m 1 X 2 ) t fco ^WtW^^ 

^/U-^^f-yt^hni^^n^^Xs (IRS, 2 SR) -2-T5:y-i- (3, 4-. 
i^y/v:^x2ysi=^/u) -3- (4- ( b U 7/W;e-a^f^/v) 7:c=i/u) -l-:/a/'?y 

—/U ( 2 . 4 3 g , 7 5%) ^Wco 
15 mp 99-100*0 

IRvmax^W: 1618, 1576, 1518, 1429. 

Anal. Calcd for CigHyOFsN: C, 58.01; H, 4.26; N, 4.23 

Found: C, 58.01; H, 3.97; N, 4.05. 

t 

'H-NMR (CDCI3) S : 2. 41 (IH, dd, J = 14. 0, 10. 4 Hz) , 2. 79 (IH, dd, J = 14. 0, 
20 3.0 Hz), 3.22-3.36 (IH, m), 4.66 (IH, d, J = 4.8 Hz), 7.04-7.32 (5H, m), 
7.55 (2H, d, J = 8. 2 Hz). 

■ 

7) (IRS, 2 SR) -2-T^ (3, 4-v'7/U;ro 7:n^/l/) -3- (4 

- ( M> :7;w:tP7^^/v) y^^^/u) -i-zfu/^z—ju (4 00mg, 1. 21^ 
y^/w) (DTirh-MJ/v (3 0ml) ^^^ic4-7;v^a-^7i$' 

25 (2 3 0mg, 1 . 2 1 5: D ^/l^) *5 j;tJ« 1 -^^i^/W 3- ( 3-v^^ ^;UT 5: / 7"^ 
M'M ^/V^y-Y^ F-i^i^:^ (3 4 7mg, 1. 8 1 ^ U ^/V") *3j:tJ^l-t K 

t 

v2^i/-iH-^yy^ hvry^/V' ii 8 5mg, 1. 2 1 ^V"^^^) ^ijnK.x^u 

xl^^MWLtCo S^&^^7K (1 0 Om 1 ) xm$iU i^^^^/L' (1 0 Om 1 X 
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;U-^^i-:yi)^^:^^^:^^X. mmi[:'^^ (5 2 2ing, 8 6%) Sr#fc„ 
mp 197-198°C 

IRvmax'^W^: 1642, 1626, 1601, 1522, 1424. 
5 Anal. Calcd for C27H19O2F6N: C, 64.42; H, 3.80; N, 2.78 
Found: C, 64.20; H, 3.68; N, 2.69. 

^H-NMR (CDCI3) 6 : 2.80-3.10 (2H. m), 4.64-4.84 (IH, m), 5.06-5.18 (IH, m), 
6.01 (IH, d, J = 8.8 Hz),. 6.94-7.72 (12H, m), 8.09 (IH, d, J = 8.8 Hz). 
. ^MM 18 4 

10 N- ( (IRS, 2SR)-2-(3, 4-v^7/'W;^-0 7aic:^/W) -2-t K^=^iX-l- 
( (4- ( h y 7/W;tn^^7k) yzj^:^/]^) p«^/u) - 3-!7 3i=;i^yn/-? 

(IRS, 2SR) -2-T5/-1- (3, 4 7 o 7 31 c^/k) -3- (4- 
(MJ 7/^;^ci^^;l/) 7 31=^;^) -l-yp^-^y^/V' (4 0 Omg, 1. 21^y 
15 ©g^^^^/W ( 2 0 m 1 ) 3 -7 D t';!)--/U^ P 3) K (26 

9ml, 1 . 8 1 5: y ^e/U) *3 it/^fpfiWTK ( 2 O.m 1 ) ^m:tX^UX't^^m 
WLtc. SJS^M^tK (10 0ml) T'^IRL. g^^^^/W (1.0 Om 1 X 2) T'*4 

fee aWife^i^^^^/^-'^=3rf->'35i^bS^fB$-i:T^M'fb^i^ (471iiig. 8 
20 4%) ^#fc„ 
mp 114-115t: 

IRvraax'^W: 1647, 1620, 1518, 1433. 
Anal. Calcd for CggHazOgPgN: C, 64.79; H, 4.78; N, 3.02 
Found: C, 64.88; H, 4.59; N, 2.90. 
26 'H-NMR (CDCI3) 6 : 2. 26-2. 50 (2H, m) , 2. 58-2. 80 (2H, m) , 2. 82-2. 96 (2H, in) , 
3.36 (IH, brs), 4.22-4.40 (IH, m), 4.81 (IH, d, J = 2.6 Hz), 5.34 (IH, d, 
J = 7.2 Hz), 6.98-7.38 (lOH, m), 7.47 (2H, d, J = 8.0 Hz). 

mmm i s 5 

N- ( (IRS, 2 SR) -2-1: Kcf^v'-2- (l-j-y^ -l- ( (4- (h 
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V 7/1^:^x2;^ ^/u) y=L=^;v) :^^jv) ct^/k) -i-i-y 

1) 1 ' h:/ (2 8. 2 9 g, 0. I Q Q 2%])'^;V) / — 
{Q. 5 m 1 ) <^^i?v^^^/U ( 2 0 0 m 1 ) ^li^tC7l<^>fb-:^ h y A ( 1 3 . 

3g, 6 0%?fl14, 0. 3 3 2^;W) ^(P'X^-f-DMK., 8 0°C-C1. 5B#rBl^^U 

(^drf- V : g^ig:t^/k= 2 0 : 1-6 : 1) T'i^^U (1 

--ryy^/v) g^^^^^/u- (ss. i4g, 95%) ^^^M^i: ux^fcio 

^H-NMR (CDCI3, 200M Hz) 6 1.21 (2. 4H, t, J =7.2 Hz), 1.36 (0.6H, t, J = 
10 7.1Hz), 4. 11.(1. 6H, s), 4.20 (1. 6H, q, J = 7.2 Hz), 4.31 (0. 4H, q, J = 7. 1 
• Hz), 5.50 (0. 2H, s), 7.44-7.67 (4H, m), 7.86-7.95 (2H, m), 8.03 (IH, d, J 
= 8.0 Hz), 8.75 (IH, d, J = 8. 4 Hz); IR (neat) 1740, 1682, 1315, 1211, .802, 
. 775 

2) (l-:^7 hff/l^) g^^^^yl^dO. 2g, 3 9. 9^!J^/W) OTrfe. h 
16 h !J>'V (1 0 Om 1 ) MM^A- ( h U y JV:^ n ;^ 'f- jV) ^i/v?/^:/p 5; K (9. 

5 4 g, 3 9. 9 ^ ]}^;V) MM^W^^WX^fz.^ Sf&^^^^li^. tK (5 

0 0ml) T'^3i^U mk^^J^ (3 0 Om 1 X 2) X'tttHbfCo ^)im^m^^ 

20 ^/T/k=¥/V'^$:(^^fe^J^#) (7. 4 6g, 18. 6 3 ^ U ^/V) J-— 7"/^ ( 1 0 
Om 1 ) ^^^JC:. J^'fbMfp' (5.07g, 37.3^y ^/U) *3 it^TK^-fh^ 

(2. 82g, 74. s^y^yi^) ii^ii^LfcZn (NH4) 2^^^ 

(1 0 0ml) ^^^;iJP^. ^a-C3 O'^mWLtz. ^HLMt: 1 m^M^Am 

m (10 0ml) \ ( 3 0 0 m 1 X 2 ) T'ttfti UlTc^ ttWIg^^ 

^;v^ 7 p h ^ 7 :7 ^ - {Y;v:r.y) -tJftl^ L fc„ # b Jt7c#:<^a^fig 
^(3. 7 4g, 9. 2 9 ^ y^yv) ©p^iJ'y-/^ (4 Om 1) ^ISlC, I^^tK 

V y !j^3.7K^*s (20ml, 2 0 ^ y ^^v) ^m^. ^tat* 4 mwimw vtco 
KitM^ I M^^B^^m (4 pm 1 ) mm^^j^ (1 0 om 1 x 2) r- 
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3RS) Ka^v'-3- {l-i~y^V:^JV) -2- ( (4- (b y 7/V:tP^^ 

y^^czjv) 7'iat';t>'i? (2.. 4 8 g, 16%) ^#fCo 

5 mp isi-isax; 

IR V max^'cm-i : 1713. 

Anal. Calcd for CjiHiTFgOa • 0. IHgO: C, 67.05; H, 4.61 
Found: C, 67.02; H, 4. 45. 

^H-NMR (CDCI3) 5 : 2,87 (IH, d, J = 14.0 Hz), 3.10-3.40 (2H, m), 6.04 (IH, 
10 d, J = 2. 8 Hz) , 6. 98 (2H, d, J = 8. 0 Hz) , 7. 34 (2H, d, J = 8. 0 Hz) , 7. 42-7. 62 
(3H, m) , 7. 72-7, 98 (3H, m)., a 03 (IH, d, J = 9, 2 Hz) , 

3) (2RS, 3RS) -3-}i ]^m^i/-3- {l-i-y^U:^/U) -^2- i i4-- 
(h]):7/k;tn^^/u) :7 3.c^/l/) -fu\^irvm. (2, 64g, 7. 05 

^y^/w) (O'TVy^Ynyy-y (5 0m l) ^M'^^-y'y ^^■^^''^^Tt^ ^) t^T ^•y' Y 

16 (1.67ml,7. 76^y ^;V) it)? h y 3l^)VT %V 5ml, 10. 
6 5: y =^)V) ^%^^X 1 ^fsliPflilE LfCo (3 0 0ml) 

g^^a^^/l. ( 2 0 0 m 1 X 2 ) -Cttlil Lfc. ttW?S^I&fP:^:^7KT*^5fe^t il^KfiS . 

$^T> (4RS, 5 SR) -5- (l-:^7^$' U-^/k) -4- ( (4- (hy ^/t'^P 
20 p« ^/V) 7^:::^/^) ;^ ^/^) - 1 , 3 ( 2 . 1 9 g , 8 4%) 

■ ^m^o 

mp 202-20310 
IRvmax'^'^cm"^: 1761, 

Anal. Calcd for CjiHieFjNOij : C, 67.92; H, 4.34; N, 3.77 
25 Found: C, 67.90; H, 4.15; N, 3.63. 

'H-NMR (CDCI3) 8 : 2. 15 (IH, dd, J = 13. 6, 4, 4 Hz) , 2, 37 (IH, dd, J = 13. 6, 
10. 2 Hz), 4.46-4.64 (IH, nO, 5.38 (IH, brs), 6.53 (IH, d, J f 7, 6 Hz), 6.97 
(2H, d, J = 8. 0 Hz) , 7. 39 (2H, d, J = 8. 0 Hz) , 7. 46-7. 80 (4H, m) , 7. 80-8. 00 
(3H, m). 
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4) (4RS, 5SR) -5- (l-:^:7^J'Vrl/V') -4- ( (4- (hi; 7/^;^P7« 
f-)V) yoLZLjV) :^f-;V) -l, S-t^^:/ V ^J'l^~2-:^ly (2. lOg, 5. 6 

6 ^ y (D^i? y -/K 3 0 m 1 ) mm^ 8 mMTmit-r v^)^ j^^^m ( 3 . 

5 3ml, 28. a^y^/l-) IB^FB^MMLfCo 7K 

5 (1 0 0ml) T-I^^U g^i^^^/l- (1 00ml X 2) "ettttl L/c, Jfitti?^^!^ 

^/W- (1 0 Om 1 ) :^|gtCHC 1 • l^^^^yV^^^SrAP;!. 
fc*II^^^3^-x/^T'gic#-b, (IRS, 2 SR) Kp^v'-I- (1-f 7 

^W^/l^) -3- (4- {hDy^i'^tt/^jU) 73^:^7^) -2-ynfc;VkT5; ^-Iti? 
10 it ( 1 . 5 6 g , 7 2 %) ^#fc„ 
rap 229-230*C 
IRvmax^W: 1761. 

ft 

Anal. Calcd for C20H19CIF3NO • 0. IH2O: C, 62.62; H, 5.04; N, 3.65 
Found: C, 62.44; H, 5. 07; N, 3.88. 
15 'H-NMR (CD3OD) 6 : 2.80-3.04 (2H, m), 3.96-4.10 (IH, m), 5.93 (IH, d, J = 2.6 
Hz), 7.02 (2H, d, J = 8.0 Hz), 7.37 (2H, d, J = 8, 0 Hz), 7.46-7.62 (3H, m), 
■7. 78-7. 96 (3H, m) , 8. 07 (IH, d, J = 8. 0 Hz) . 

.5) (IRS, 2SR) -1-t Kndr^/-1- (1-:^:7:$'K^/V') -3- (4- (h 

V yM^y^f-M ya^=-jV) -'z-yxi\^}vr ^^y'SMM. (isomg, o. 39 

20 ^y^/l^) (5ml) -^7 h-^/ki^' P JJ K (89ml, 0, 

5 9^ y^/i/) *5j;t/Mpmw7K (5ml) •^t^x.x'm^x^m^w^'^tz., m^m. 

« 

^tK (5 0ml) -e%|^U W^^^fV (5 0ml X2) "ettmUfCo JSW^^H 

, f^/U-^def-yjJiPj^^^ ^^-fb-a-tl (1 7 2 m g , 8 8%) -^mtz., 
25 rap 217-21810 

IRvmax'^W: 1615, 1591, 1537, 1526. 

Anal. Calcd for CjiHgiFsNOj : C, 74.54; H, 4.84; N, 2.80 

Found: C, 74.33; H, 4.96; N, 2.76. 

^H-NMR (CDCls)^: 2.80-3.14 (3H, m), 4.94-5.12 (IH, m), 6.04 (IH, brs), 6.32 
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(IH, d, J = 8.8 Hz), 7. 17 (2H, d, J = 8. 2 Hz), 7.20-8.00 (15H, m), 8.45 (IH, 
d, J = 8.4 Hz). 
UMM 18 6 

4-7/^:tn-N- ( (IRS, 2 S R) -2-t Kn^v'-2- ( 1 -"^7 l/^/L-) - 
5 1- ( (4- ( h y 7>'^;*-P;^^>'U) ^i^y'W) /f-JU) :x.^iV) -X-fV^Wtl 

h7t Kn7 7>^ (5m D^lgfC, ;^=3rf-i;/p>5^p i; K (0. lOml, 1. 1 
8^y^/W) *3i:t)«N, ISi-i^pi'f-JUi^/l'ATK (0. 0 1ml) ^j]P;iT. 

10 M.V 3 0 ^^F^m# ]^j^M^m£M^ Lfco m.mm(ow^a^^;\^ ( 5 m l ) 

(IRS, 2 SR) -1-fc Fn^v'-l- ( 1 -^^iJ' l/n/W-) -3- (4- ( h y 7 

^ f-;v) y^^^/u) - 2 -t^p tVi^T s: yMMM (isomg, o. 39 5: U 

^/U) *5 i U^H^SWtK (5ml) »XLTM?aT'i^^M#LfCo S^&^K^7K.(5 

0ml) -e^mu g^m^f-zi- (50ml X 2) "ettmbfco ^mw.^miikM7k 

^^^Vii^hnWi^^^X^ mmW^-^m ( 1 4 7 m g , 7 2%) ^#fc„ 

rap iss-igex; . 

IRvraax'^W: 1644. 1620, 1514. 
20 Anal. Calcd for C3iH23F4N0ij : C, 71.95; H, 4.48; N, 2. 71 
Found: C, 71.67; H, 4.63; N, 2.56. 

^H-NMR (CDCI3) 6 : 2.78 (IH, d, J = 3. 0 Hz), 2.80-3. 16 (2H, m), 4.96-5. 14 (IH, 
m), 6.05 (IH, s),. 6.27 (IH, d, J = 8.8 Hz), 6.98-7.10 (IH, m), 7.14-7.30 
(3H, m), 7.40-8.00 (UH, m), 8.09 (IH, d, J = 8.4 Hz), 8.44 (IH, d, J = 8. 4 
25 Hz) . 

18 7. 

N- ( (IRS, 2SR) -2-t Kl3^v'-2- {l-'fy^V:=-jV) ~\- ( (4- (h 
y 7/W::^0 7<^/U) /k) :^=f-}V) =sui-;V) -2-'ry V^^i^ ;V7$.^'f ^ Y 

. (IRS, 2 SR) -1-t Kn=^v'-l-.(l--?-:7^l^^yk) -3- (4- (hy :7 
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/Wj^P^f-zV) ^'ai^/V) -2-yDt''yVT5^^it^4t (1 5 Omg, 0. 39^3 

( 5 m 1 ) WBi^2-i-y h-l'/W^n];K(112nig, 0. 

5 9^y^/w) *5itj^iafpsw7K (5ml) t:M^xmuv^^^m.WLfco ej^m. 

^tK (50ml) T^i? U i^if^^/V ( 5 0 m 1 X 2 ) T'ttW LtCo IffetH^^^ 

^/u-^^^-i-y-^^p^n^^^^^x^ mmi^-^!^ deomg, 82%) ^mco 

rap 251-252°C 

IR V max^'cm"^ : 1644, 1620. 

Anal. Calcd for CaiHg^FgNO^: C, 74.54; H, 4.84; N, 2.80 
10 Found: C, 74.25; H, 4.56; N, 2.75. 

'H-NMR (CDCI3) 6 : 2.82-3,30 (3H, .m), 4.80-5.00 (IH, m), 6.08 (IH, s), 6.59 
(IH, d, J = 7.4 Hz), 7.15 (2H, d, J = 8.2 Hz), 7.40 (2H, d, J = 8. 2 Hz),. 
7.50-7.80 (6H, m), 7.80-7.98 (6H, m), 8.12 (IH, s), 8.45 .(1H, d, J = 8.4 
Hz). 

15 MMM 18 8 

4-7/l-;tD-N- ( (1 R S, 2SR) -2-t Ko^v^-2- {l-f-y ^ - 

1- ( (4- ( h y :7;i^;rpp<^/w) 7ai:=/k) 7^^;w) o^^/i^) ^yXTS, K 

(IRS, 2 SR) Kn^v'-l- (l-*^:7:$' l/:=i/W) -3- (4- ( b y -7 

f 

7ct-/k) -2-:/p bVl^r (1 5 Omg, 0. ss^y 

20 ^/V-) OB^^f-/^ (5ml) mM^4-y/U:^X2^yy^/u^ p y K (7 Om 1 , 

0.5 9 5: y ^yu) *3 J: t/^fpfiW7K (5ml) ^M^xMm.X^^^^W]^f:io E 

■ JES^^S^tK (5 0ml) -e#f^U (5 0m IX 2) -ettWLfCo IfiWIS 

^^^/U-^^^yfi^^Wf^in^^XMMit-^'-^il 5 2mg, 8 3%) ^#fCo 
25 mp 194-195^: 

IRvmax'^W: 1638, 1605, 1539, 1501. 

Anal. Calcd for C27H21F4NO2: C, 69,37; H, 4.53; N, 3.00 

Found: C, 69.32; H, 4.54; N, 2.94. 

^H-NMR (CDCI3) 6 : 2.80-3.18 (3H, ra), 4,76-4.92 (IH, m), 5.98 (IH, brs), 6.40 
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(IH, d, J = 8.4 Hz). 7.00-7,14 (4H, ra), 7.38 (2H, d, J = 8.4 Hz), 7,46-7.70 
(5H, m), 7.80-7.96 (3H, m), 8.38 (IH, d, J = 8.4 Hz). 

mmm i s 9 

N- ( (IRS, 2 SR) -2-t -1- ( (4- (h 

5 i)7;v;tup<^;w) y:3L::^;V) -4- {V^)y )Vis-xi:^^}V) ■^V 

XT ^ K 

(IRS, 2SR) Kn=¥iX-l- {X-'fy^ V=-)V) -3- (4- ( h !) :7 

,\yirxi ^^;v) yzr.z^)V) -2.-:rn tVi^T ^ v^m^ (I5 0mg, o. 39^y 

^/W c7)iii?ai^/u (5ml) uWi'^^- y y 7/i/:^p 7« ^/v^vy^/i^^ p y k 

10 (8 7. 5ml, 0. 5 9^])^/^) *3 J; TJ^ISfngW^K (5ml) ■^nXX'^^'^ 
■ .«^#bfc„ (50ml) T^f^U i^i^^^/^ (50mlX.2) T* 

Lfc„a®tl^@^i^^^^^-^^-t^>';^>"£'SISfB$-1i:T.SM'fb'^tl(l 7 8mg, 
8 8%) ^#fCo 
15 mp 232-233^: 

IRvmax^W: 1644, 1534. 

Anal. Calcd for Z^^^^^^- C, 64.99; H, 4.09; N, 2.71 
Found: C, 64.77; H, 3.93; N, 2.55. 

^H-NMR (CDCI3) 6 : 2.68-2.74 (IH, m), 2.80-3.20 (2H, m), 4.82-5.00 (IH, ra), 
20 6.00 (IH, s), 6.39 (IH, d, J = 8.4 Hz), 7.12 (2H, d, J = 8. 4 Hz), 7.40 (2H, 
d, J = 8.4 Hz), 7.50-7.78 (7H, m), 7.82-7.98 (3H, m), 8.39 (IH, d, J = 8. 0 

Hz). 

%W\ 19 0 

N- ( (IRS, 2 SR) -2-t: ^^^=^^-2- (1-^-7^ W=/^) -1- ( (4- (h 

(IRS, 2SR) KD^i/-l- {l-fy^V^fV) -3- (4- (hiJ^ 

)Vis'n:/^^)V) 7^1^/^) -2->^p tVWT 5: ( 1 5 Om g , 0. 39^y 

(O^W.^"^)^ (5ml) /l-ri'P y K (8 7. 

8ml, 0 . 5 9 ^ y ^v'^) *3 i X^m^W^-k. (5ml) * ;tT^?aT'^^ W 

335 



wo 02/059077 



PCT/JP02/00532 



LfCo Eit^'M^7k (50ml) X'^m mm^f-^^ ( 5 O m l X 2 ) Tffim bfCo 

% . W^^^^^^-^^^Vt-^hW^^ut^X^Wck^H ( 1 4 1 m g , 7 9%) 
mp 156-157°C 

IRvraax'^'cffl-': 1645, 1508. 

Anal. Calcd for C27H28F3NO2: C, 71.19; H, 6. 20;. N, 3, 07 . 
Found: C, 71.14; H, 6.43; N, 3.06. 
10 ^H-NMR (CDCI3) 6 : 1.00-1.44 (5H, m), 1.50-1.80 (5H, m), 1.86-2.10 (IH, m), 
2.70-3.10 (2H, m), 3.15 (IH, d, J = 3. 0 Hz), 4.52-4.70 (IH, .m), 5.74 (IH, 
d, J = 8.0 Hz), 5.84 (IH, s), 7.05 (2H, d, J = 8. 2 Hz), 7.39. (2H, d, J = 
8.2 Hz), 7.44-7.70 (3H, m), 7.78-7.98 (3H, m),. 8.. 29 (IH,. d, J = 8.4 Hz). 

15 N- ( (IRS, 2SR) -2-t {l-yy ^ V=-jV) -1- ( (4- (h 

y 7;k;^pp^^/^) 7*:^/^) p<^;^) j^^/w) -4- (2-f^^^/w) W^T^ K 

4- (2-f^^r^/l/) (8 6ml , 0. 5 9 ^ y ^/W) h 9 1 Kn 77 

(5m 1 ) ^^^l;:. ;*-=¥i^y/i-^ci y K (0. lOmi, 1. I8^y^/^)*5J; 

t)«N, N-;;^^^/V3j^/VAT^ K (0. 0 1ml) -kMXX. W^X^Q^WiW^ 

20 u mM.-^w&.^^\^t^. mmmomm^'f-^i^ (5m d i^m\^ (irs. 2s 

R) -l-fc Kn^i/^l- {l-ry^i^:^/V) -3- (4- ( h y 7/l<:tn ^5^/V) 7 
31::^;^) -2-7'p t:V^T^:^:^i^it (15 0mg, 0. 3 9 5 y ^/^) *5j;tJ«iaft 
m#7K (5ml) i:M:txmUX^^mWLnio S^&^^^Sr7K (5 Om l ) T*#-|RU 

g^^oi^yu (5 Om 1 X 2) -etSWUfco ttt±il^;l:l&fn^lM^t?fti?f i^TK^^ 

25 '^i^^i^^j'^xmm^u.B^^Ltco nm!^^m^^'^7u-^^-^>i)^hni^^^ 



•^-C. ^M'fb-a'tl (1 1 Omg, 5 6%) ^#fc„ 
rap 139-140°C 

IRvmax'^'cm"': 1651, 1644, 1514. 

Anal. Calcd for CggHggFgNOgS • 0. IHjQ: C, 67.34; H, 5.29; N, 2.80 
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Found: C, 67.18; H, 5.44! N, 2.69. 

^H-NMR (CDCI3) 8 : 1. 80-2. 00 (2H, m) , 2. 02-2. 30 (2H, m) , 2. 60-3. 04 (5H, m) , 

4.58-4.76 (IH, m), 5.75 (IH, d, J = 8.4 Hz), 5.85 (IH, s), 6. 64-6. 70 (IH, 

m), 6.86-6.96 (IH, m), 7.00-7.18 (3H, m), 7.36-7.70 (5H, m), 7.76-7.96 (3H, 
5 m), 8.30 (IH, d, J = 8. 4 Hz). 
MMM 19 2 

4-yji^:tu-N- ((IRS, 2 SR) -2-fc KD^i/-2- (4-7< h 'Srv'^ cn^/l^) 

-1- ( (4- ( h y >'/i^:tn^^yw) pt^/i^) ^^/^) 

10 1) 4-p« (2 6. 2g, 1 7 2 ^ y ^/W byt 

18 9 5 y*7w) ^iPxL. ^la-esBtTO^tfc:. 

T> ( 2 7 . 1 g, 9 4. 7 $ y^/l^) ^Mx.. 6 0 °C.T' 2 ^M^^l^ Ufc^ 
" Rf^Mlt^^m^f-/^ (5 0ml) *3j;rJ«7K (50ml) ^Mx.. H I^tK® P H 

15 i?i4l3:/^:s^T*lii^^«x.fco^^&^S^®^i?^^/^(2 0 Om 1 X 2)T'ttt±iU 
^L. 3- (4-/ h'^iyy=t.=:.;u) -z-ir^yfu\^ir:y'^=i^=f')V (37. 6g, 

9 4%w/w, 9 2%) ^m^M^mh\^Xmz.o 
20 IRvmax'^^cnf^: 1738, 1682, 1601, 1576. 

Anal. Calcd for C^HiA: C, 64.85; H, 6.35 
Found: C, 64.93; H, 6.26. 

^H-NMR (000X3)5: 1.26 (3H, t, J = 7.0 Hz), 3.85 (3/lOH, s), 3,88 (27/lOH, 
s), 3.94 (18/lOH, s), 4.21 (2H, q, J = 7.0 Hz), 5.58 (1/lOH, s), 6.90-7.00 
25 (2H, m), 7.70-7.78 (2/lOH, m), 7.88-7.98 (18/lOH, m). 

2) 3-(4-p? h^i<'7aic=:/V)-3-;^^y7"Pt°^:/^^^yV(2 0g, 8 4. 
6^y^/W (DT^V=^V)> (2 0 0ml) ^1^(31 4 - b y 7« ^/l-^^' 

i^/l/T'n^ K (2 0. 2 g. 8 4. 6 5 y^/^) *3 it/^i?;^; y ^J^ (2 3. 4 g, 
1 6 9 5 y ^/W-) ^^TL. 6 0°C(C-C 2B#r^^if UfCc SJ^:|^^^@*mx tK (5 
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0 0ml) T'#|^L. mm^f-Jl^ (5 0 Dm 1 X 2) VmH^ tfCo ttl±ll^^7ic*3i 
MMLS- (4-7^ h^;/7a:^/W) -3-t^y-2- ( (4- ( MJ 7 /V;^ n ;^ 

5 :7 3i:=:/v) T'p tr;tyi^^^>'V' (1 9. 2g, 5 6%) ^Mfe^ftJbti^ i: b 

IRvmax'^'cm'.': 1732, 1682, 1601, 1576. 
Anal. Calcd for C20H19F3O4: C, 63.15; H, 5.03 
Found: C, 63. 14; H, 4, 83. 
10 ^H-NMR (CDCI3) 6 : 1.12 (3H, t, J = 7. 4 Hz) , 3, 37 (2H, d, J = 7. 2 Hz) , 3. 85 
(3H, s), 4.10 (2H, q, J = 7. 4 Hz), 4. 58 (IH, t,. J = 7. 2 Hz), 6.92 (2H, d, 
■ J = 8.8 Hz), 7.35 (2H, d, J = 8. 0 Hz), 7.51 (2H, d, J = 8. 0 Hz), 7.95 (2H, 

* 

d, J = 8.8 Hz). 

3) :^fbffil& (12. 3g, 90. 4$ ]J^/k) (D-J^^f-jUJ^—T-yU (15 0m 

15 1 ) m^\^y^^^t^^^i- (6. 85g, 181^ y ^/u) ^M^xmrn. 

T'3 OrJ^^if bfco ^^tl^6*L. 61^(^3- (4-7^ h =3r 7 31 -71^) -3-;^^ 
. y-2- ( (4- (,h^)yjV^X2;^^.;v) yaLZ^/V-) p<^/W) T'la (1 
7. 2g, 4 5. 2 5:y^/V) (Dv^^^yi^J^-T^/l^ (5 Om 1 ) ^^^^iPx.T:M 

xso^mwLfco 7K^^T^ Emm\^im^Mm^M^x^:^>'^v. h^-tk (2 

20 0 Om 1 ) ^m^. BB^^^^ (3 0 Om 1 X 2) "Ctttti LfCo ttttll^^TK^b^ J:t>* 

ts^JiVl^y J^'!^ n-^V^yy (^=3rf-:/ : @^^cnf^/^=4 : 1-2 : 1) X^ 
iSlbx (2RS, 3RS) -3-t: Kc«drV-3- (4-^ h=¥v^7 3i::^yV) -2- ( (4 
- (b y 7/V^n^5^/k) yji::^^^) ^f-/U) t:°;ti^i^^^/V (15. 1 g, 

,25 8 7%) <lrMfe»4^i^<t bT#fCo 

IRvmax^W: 1728, 1615, 1586, 1514. 
Anal. Calcd for C20H21F3O4: C, 62.82; H, 5.54 
Found: C, 62.71; H, 5.42. 

^H-NMR (CDCI3) 8 : 0. 91 (3H, t, J = 7. 0 Hz), 2. 72 (IH, d, J = 2. 6 Hz), 2. 90-3. 10 
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(3H, m), 3.81 (3H, s), 3.87 (2H, q, J = 7.0 Hz), 4.96-5.04 (IH, m), 6.89 
(2H, d, J = 8.8 Hz), 7.22 (2H, d, J = 8.0 Hz), 7.31 (2H, d, J = 8.8 Hz), 
7.48 (2H, d, J = 8.0 Hz). 

4) (2RS. 3RS) -3-b Kp^;^-3- (4-^ K=ar>>:7cc::r/u) -2- ( (4 
5 - (hi) 7/^;d-D7<^/l^) 7 3i:::^/W) p^i^JU) ^ P t";^^^^^^;^ (14. 7g, 
38. (D^^ (6 0ml) mm^s 2 m'^7kmiti- h V ^ J>>7k 

^^^(38. 5ml, 77^y ^JV) ^M^XMUX^m^MW LtCo EJt^m^ 1 M 

"^mM-xm^it i^tcw.. ^m^'f^^ ( 2 o o m i x 2) x^m ltz, ^n^m^T^i^ 

10 @^i?^^7k-^^f-:/;ei^e)SI$H%$-&T (2 R S, 3 R S ) - 3- 1 Kn =^v^- 3 - 
(4-7« h^iyysiZ^M -2- ( (4- {hV yM^/f-Jl^) ys.:='fV) ^f^/k) 
T'n fc°:t^^^ (1 1. 7g. 8 6%) ^^fCo 
mp 113-1 Ht: 

IR V raax'^W : 1715, 1614, 1514. 
15 Anal. Calcd for CisHitFjO^: C, 61.02; H, 4.814 
Found: C, 61.03; H, 4,85. 
• 'H-NMR (000X3)6: 3.03 (3H, s), 3.80 (3H, s), -4.98-5.06 (IH, ra)', 6.89 (2H, 
d, J = 8. 8 Hz), 7.19 (2H,. d, J = 8, 0 Hz), 7. 29 (2H, d, J = 8. 8 Hz), 7.47 
(2H, d, J = 8.0 Hz). 

20 5) (2 RS, 3RS) -3-t: Kc2^v'-3- (4-7« h^v'^j.-zw) -2- ( (4 

- {Y^)y y3:.=^/u) ^^/u) •yn\i':i-:^m (10. Og, 2 8. 

2 5; y^/W) OxhytKP^y^- (250inl) I^Wi^. v?73^c:i/k7js;^7}s y /l- 

K(6. 7ml, 31. l^y tYV =^f-}Vr %V i9ml, 42. 

3 ^ y ^/l^) ^Mtl. 4B#miiit^Lfc„ SiS^^^iJcMs tK (2 0 0ml) ^ 

25 n7Lxmwp=-^jv (2 0 om.i X 2) T'ttw Lfcio laiPfiW 

J^$r@|i^ai5^/U-^df-f-V/{i^p5SIS^p$itT (4RS, 5SR) -5- (4-^ 

i/ya^=^ju) -4- ( (4- ( h y 7/u;tP^^7^) yx.^;u) /f-M -1, 3-;t 

^f-y -irV ( 9 . 8 9 g , 9 9%) %#fCo 
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mp 164-165'C 

IRvmax'^cm'^: 1755, 1615, 1516. 

Anal. Calcd for CigHigFjNOa: C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.25; H, 4.50; N, 3.82. 
5 ^H-NMR (CDCI3) 5 : 2.37 (2H, d, J = 7.4 Hz), 3.83 (3H, s), 4.23 (IH, q, J = 
7. 8 Hz), 5.32 (IH, brs), 5.75 (IH, d, J = 7. 8 Hz), 6. 88-7. 00 (2H, m), 7.11 . 

(2H, d, J = 8. 0 Hz) , 7. 20-7. 32 (2H, m) , 7. 52 (2H, d, J = 8. 0 Hz) . 

6) (4RS, 5 SR) -5- (4-^ h^arv-^oi^/Ix) -4- ( (4- (MJ 

10 9 ^ u ^)v) (o:3L^ y ( 1 0 0 m 1 ) 8 mMimihi- b y t^j^^mwi ( i 

2. 45ml, 99. 6^ y^/W) Sr^P^. 4NFmM»SLft:„ BD^m^W^^. 
tK (3 0 Om 1 ) T'#^RL. W^^f-^^ (3 0 Om 1 X 2) "CiStti LfCo ^^W.^ 

:3^i-;\y-^^-^l^1!i>hn^^^^X^ (IRS, 2 S R) - 2-T ^ /- 1 - (4-^ 

15 v^'iyy 3:-=-;v) -3- (4- iv }) y/^:t^ /i^ju) yaL=^)v) -i-'fu/^/^/u 

(5. 8 7 g, 9 1%) ^#fCo 
mp 116-117*0 

IR V max^W : 1614, 1584, 1514. 

Anal. Calcd for CnHigFaNO^: C, 62,76; H, 5. 58; N, 4. 31 
20 Found: C, 62,74; H, 5.58; N, 4.23. 

^H-NMR (CDCI3) 5 : 1.40-1.80 (2H, br), 2.45 (IH, dd, J = 13.6, 10.0 Hz), 2.95 
(IH, dd, J= 13.6, 3.2 Hz), 3. 18-3. 34 (IH, m), 3.82 (3H, s), 4.58 (IH, d, 
J = 5.0 Hz), 6.92 (2H, d, J = 8. 8 Hz). 7.22-7.38 (4H, m), 7.54 (2H, d, J . 
• =8.4 Hz). 

25 7) (IRS, 2 SR) -2-T^y-l- (4-^ h^^s^^/^ccr^/l^) -3- (4- (h 
y 7/l^;t-np<^7H 73^:^/1^) -1-7°D/>V— /l^ (4 5 Omg, 1. 38S;y^7W 

<DT±h=^hV/^ (2 0inl) B^l(Z.4-y;uyj-u'ry'^]^:ypju:^y^ (2 6 3 

m g , 1 . 3 8^ y ^/U) *J J;L)« 1 3 - ( 3 -v^t^ ^/UT ^ / T'p tVl^) P 

% K • ^^M. (397mg, 2. 08 ^y ^/V) fc* j;t>* 1 -t Kp i/- 
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IH-^^/ M;T/-/^ (2 1 2mg, 1. 3 8^y*>'^) ^Mk.X 

mwLtco ^mm^T^ (loomi) -e^^u mm^f-y^ (ioomix2) 

5 ^i^>'*^e>^5gfB$-^•C. ^E-fb-a-^ (5 5 8mg, 8 1%) ^ttfc„ 
mp 184-1 

IR V max"'^cm-' : 1643, 1626, 1601. 

Anal. Calcd for C28H23F,N03 : C, 67.60; H, 4.66; N, 2.82 
Found: C, 67.37; H, 4.49; N, 2.87. 

^H-NMR (CDCI3) 6: 2.83 (IH, dd, J = 14.4, 10.6 Hz), 3.07 (IH, dd, J = 14.4, 
4.0 Hz), 3.81 (3H, s)., 4.70-4.90 (IH, m), 4.99 (IH, d, J = 3. 6 Hz), 6.05 
(IH, d, J = 8.8 Hz), 6.88-7.00 (3H, tn), 7.04-7.16 (IH, m), 7.24-7.44 (5H, 
m), 7.44-7.60 (4H, m), 8. 05 (IH, d, J = 8.0 Hz)., 

mrnm 193 . • 

N- ( (IRS, 2 SR) -2-t Ko^v'-2- (4-7< b^v'^o.^/l^) -1- ( (4 
- (by:7;U:tDp<^;U) 7 3:::=;W) P«5^/^) -3-7aL:^yU:/D/N°^r 5; 

K 

(IRS, 2SR) -2-r^y-l- (4-^ h^i/7ai^7l-) -3- (4- (h^^ 

y au^jV) - \--fn/^J—)V (4 5 0mg, 1. 3 8 ^ y ^/l/) (O 
l^^oi^/W (2 0ml)^^^t2l3-7ai::^/l^7'Pt°:t^>'^^t3y K (3 0 8ml, 
2 . 0 7 ^ y ^/l') *3 i t>'l&lnfit7K (20ml) Sr^P xT^^^-e^^^W^ bfco 
SiS^^^Tk (10 0ml) T*^f?t. i^^rc^^yv (100mlX2) T^liW Ufc„ 

^|^^3i^/l<'-^^f-^;6^bSIS^B$-^"C*M'fb'8~#J (5 7 4mg, 9 1%) ^ 



15 



20 



25 #fCo 

mp 116-1 17*^ 

IRvraax*"W: 1645, 1615. 

Anal. Calcd for CjgHaeFjNOa: C, 68.26; H, 5.73; N, 3.06 
Found: C, 68.10; H, 5.99; N, 2.99. 
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'H-NMR (CDCI3) 8 : 2. 37 (2H, t, J = 7. 2 Hz) , 2. 60-2, 90 (4H, m) , 3. 04-3. 20 (IH, 
m), 3.81 (3H, s), 4.32-4.50 (IH, m), 4.72-4.84 (IH, m), 5.35 (IH, d, J = 
8. 4 Hz) , 6. 88 (2H, d, J = 8, 8 Hz) , 7. 08-7. 40 (9H, m) , 7. 46 (2H, d, J = 8. 0 
Hz), 

5 MMm 19 4 

N- [ (IRS, 2 SR) -2- (4-^t3P:7^::^/^) -2-t Kn^i/-1- [4- (h 

10 4-^^^ P P^S#^l 5. 77g (100. 7 ^ y^/l^) (Dx h7 t Kp77 V 
lOOml^^lCl, 1' 8. Og (lll^U*. 

:^7'/i^'ey'^^:^i/^AMl 5. 9g (5 5. 4$!)^/^) eo^C 

^^n^ }>j}^7 7^-l2:X!f|$|[LT (-^dri^:^/'@^i&^f-/V=6/l) ^ W^m^ 

IIXai B. 64 g l|X^8 6% 

20 'H-NMR (CDCI3, 200MHz) 6 1.26 (2.4H, t, J = 7.4 Hz), 1.34 (0. 6H, t, J = 7. 0 
Hz), 3.97 (1.6H, s), 4.22 (1.6H, q, J = 7. 1 Hz), 4.27 (0.4H,. q, J= 7. IHz), 
5,64 (0.2H, s), 7.40 (0.4H, d, J = 8. 8 Hz), 7. 46 (1,6H, d, J = 8.6 Hz), 7.72 
(0.4H, d, J = 8.6 Hz), 7.90 (1. 6H, d, J = 8.0 Hz); IR (neat) 1742, 1690, 
1622, 1590, 1325, 1265, 1200, 1092, 1013 cm'^ 

25 2) 3- (4-:i7aP73ic:^>'V) -3-:t^y-2- [4- ( b )) p< ^-/V) ^ 

(4-^nn-<i/:/^yi/) |^^ai^;H 4. 28 g (6 3. 0 0 5: ]J */^) O 1 , 
2-v^^ h ^i^^^ >' 1 0 Om 1 ^^gi3:7K?^T 6 0 VoT^Miti- h D ^J>,(DmWi^<y 

y^ymnm2. 52g (es. o^y^y^) ^M^s 5f^mmw\^ 
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^0 4- (by7/W:tD;;{^/V) ^>'v>/W7^n^ Kl 5. Ig (6 3. O^y^/^) 
© 1 . 2-i^p{ h 2 0 m 1 UW.'^M.WlXM^, ^M^C 6 ^^WiWf^ LfCo 

5 yy^-\Z.xmUV (^dri^://@^^^f■/^=l 5/1-9/1) . '^'Sri^Vi "9 
Sfe^^ IKS: 1 8 . 8 7 g 7 8 % 

mp eg-TOt: ; ^H-MR (CDClg, 200MHz) 6 l. 12 (3H, t, J = 7. 1 Hz) , 3. 38 (2H, 
d, J = 7.4 Hz), 4.10 (2H, q, J = 7. 3 Hz), 4.56 (IH, t, J = 7.5 Hz), 7.34 
10 (2H, d, J = 8.0 Hz), 7.43 (2H, d, J = 8.8 Hz), 7.52 (2H, d, J = 8. 0 Hz), 
7.90 (2H, d, J = 8. 4 Hz); IR (KBr) 1717, 1690, 1590, 1329, 1283, 1229, 1179, 
1157, nil, 1092, 1071, 845, 828 cm"'; Anal. Calcd for CigHigClFjOj: C, 59.31; 
H, 4.19. Found: C, 59.29; H, 4.05. 

:3) (2RS, 3RS) -3- (4-:^7i3n7ai;:^/l') -3-t Kn'Sri/-^- [4- 
• MtM^ 7. ISg (52. 7^y ^;l^) ^v?Ji^/l<^— l 0 Om 1 4" -xrif 

n\.'^lii^hi^M^\^t^'t)%^V^)tl^>^^. 98 g (io5 5;y^7W) ^"MMxt^^. 

^(^** 2^^m# tfc„^l'a'i^©^^tlSr^iiT'^t iX^.:^^ jvoL-^ . 

20 D73i=/V) -3-:^=3ry-2- [4- ( h y 7< f^-^W ^^yV'iVl -fuH'y^:^ 

^oLf-zVlO. 13g (2 6. 3 3 ^ y ^/l^) (Dv^JZ^^yl^ji— Om 1 

i^felSfls lIX* 9 . 9 7 1 g J|X^ 9 8 % 

'H-NMR (CDCI3, 200MHz) 6 0. 93 (3H, t, J = 7. 1 Hz) , 2. 90-3. 14 (4H, m), 3.90 
(2H, q, J = 7.1 Hz), 5.04 (IH, dd, J = 3.0 Hz, 4.8 Hz), 7.19 (2H, d, J = 
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8.2 Hz), 7.34 (4H, s), 7.48 (2H, d, J = 8. 2 Hz) ; IR (neat) 3466, 1715, 1325, 
1163, 1125, 1109, 1069, 1019, 829 cra"^ 

4) (2RS, 3RS) -3- (4->J'Pn7*=.;U) -3-t: Ko'^v'-2- [4- 

5 (2RS, 3RS) -3- (4-i5'Pn7a:^/V') -3-1:: Kp'¥v^-2- [4- (hU 
y/U^X2 p{ ^ju) ^^v^/k] 9. 756g (25. 225:y^ 

/V) (7);^ ^7^/1^4 Om 1 -X hyt }^ny7l^4 Om\Mm\^lN7^mi[:i-h]} 
1>A7K^^^5 0. 4ml (50. A^]}^Jl^) ^M^. ^m.X^-mMW\^tio SiJ^i^ 

e^^^ J|X»7. 15 2g 11X^7 9% 

mp lOO-lOl^C; ^H-NMR (CDClj, 200MHz) 6 2.94-3.13 (3H, ra), 5.09 (IH, t, J 
= 2. 2 Hz), 7. 18 (2H, d, J = 7. 6 Hz), 7. 34 (4H, s), 7. 48 (2H, d, J = 8. 0 Hz) ; 
15 IR (KBr) 3400-2550, 1696, 1323, 1167, 1130, 1119, 1107, 828 cra"^; Anal. Calcd 
for C17H14CIF3O3: G, 56.92; H, 3.93. Found: C, 56.98; H, 3.73. 
• 5) (4RS, 5 SR) -5- (4-:J'DP7a^::^;^) -4- [4- (MJ 

^/u) /<:^v^/^] T 1 , 3-;^^1^;/I; v^>'-2-;^i/ 

(2RS, 3RS)-3- (4-iJ'P P:7:t::i/^) -3-t Kp^v'-2- [4- ( MJ 

20 yju:^n;^f-yu) ^yi^/u2 :/p b'';t:/i?6. 93ig (19. 32s: y^/i^) (D 

V" by t KP^^y 8 Om r^f^iC M;^f-/VT^ >'4. 04ml (29. 0 5: U 
^/U) , i?7:Il::l/^/J^y?.7J^y/^Tv5K5. 85 g (2 1. 3 ^ P ^/w) ^M^. — 

lIXfl:6. 120g l|X^8 9% 
mp 159-160°C; ^H-NMR (CDCI3, 200MHz) 8 2.24-2.40 (2H, m), 4.20-4.32 (IH, 
ra). 5.02 (IH, br s), 5.80 (IH, d, J = 8.2 Hz), 7.15 (2H, d, J = 8.0 Hz), 

I 

7,32 (2H, d, J = 8.4 Hz), 7,42 (2H, d, J = 8.4 Hz), 7.55 (2H, d, J = 8.0 
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Hz); IR (KBr) 3248, 1736, 1327, 1167, 1138, 1109, 1096, 1067 cm"^; Anal. Calcd 
for C^HiaClFsNOz : C, 57.40; H, 3.68; N, 3.94. Found: C, 57.41; H, 3.58; N, 
3. 85. 

6) (IRS, 2 SR) -2-T^y-l- (4-^PD:73:.-/k) -3- [4- (hy 

5 pi^ju) ya^=.)V\ rfn^^v-i-Hr^jv 

(4RS, 5 SR) -5- (4-:^' -4- [4- ( 7 /V;^ o p< ^/V) 
^V^^)V\-\, 3-;^-^f-y'y v'>'-2-;^>5. 9 0 2 g (16. 5 9 5;y^/^) 

h y !J'A2. 6 5 g (6 6. 4 ^ y^/W) >'^4 Om 1 -7K2. 

5 m 1 ^-Q^ 7 ^TOfiitm tfCo ^^S^^S^tKT^^ -tO t * 1 0 ^Jj^F^m^ t 

efe^^ 431*4. 9 0 2 g J|X^9 0% 

mp 103-105t:; 'H-NMR (CDCI3, 200MHz) 6 2.41 (IH, dd, J = 10. 3 Hz, 13.5 Hz), 
2.83 (IH, dd, J = 3. 1 Hz, 13.7 Hz), 3.29 (IH, ddd, J = 3. 3 Hz, 4,9 Hz, 10.5 
Hz), 4.66 (IH, d, J = 4.8 Hz), 7.25 (2H, d, J = 8.0 Hz), 7.31-7.40 (4H, m), 
15 7.54 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3150-2760, 1329, 1165, 1130, 1115, 1069, 
1042, 851 cm"'; Anal. Calcd for CigHigClFjNO: C, 58.28; H, 4.59; N, 4.25. Found: 
C, 58.03; H, 4.72; N, 4.16. 

7) N- [ (I RS, 2 SR) -2- (4-^PP7cii:=>/^) -2-t Kt3^v^-1- 

[4- (h y 771-:^ 5^71^) ^i/-J')V\ ^^/v] jviirxi'fy ^ 
20 K 

(IRS, 2 SR) -2-r ^ (4-^ D D y'zn^.;!/) -3- [4- ( b y :7y^ 

, iru^=f-jV) -zfuAV-X-ir—JVQ . 173g (0. 525^ y^/U) . 

4-7/^';^p-l-:^:7 hoi^O. lOg (0. 52^y^/^), i-t: Fo=3rv'^>' 
y h y T /^7KfB«^ 8 0 m g (0. 5 2 ^ y ^/l^) SrT-fe hy/H Om 1 4" 
25 Tit# t J^ji^s b 1 -z^^jv- 3 - ( 3 f-yi-.T %J-fxi fcVv) ;t;;v>j?t?-r ^ F • 
^:^0. 10 g (0. 5 2 5;y^/^) ^AP;t. ^?g.T'-Bfe4t# LfCo KfS^^^S^^ 
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e^j^^ i|X40. 2 1 6 g i|X^8 2% 

mp 203-204^ ; ^H-NMR (CDClg-DMSO-dg, 200MHz) 6 2. 93 (IH. dd, J = 10. 6 Hz, 
14.4 Hz), 3.11 (IH, dd, J = 3. 1 Hz, 13.3 Hz), 4.66-4.81 (IH, m), 4.95 (IH, 
t, J = 4.6 Hz), 5.43 (IH, d, J = 4.0 Hz), 7.05 (IH, dd, J = 7. 7 Hz, 9. 9 Hz), 
5 7.20 (IH, dd, J = 6. 5 Hz, 8.1 Hz), 7.33-7.57 (UH, m), 7.71 (IH, d, J = 9.6 
Hz) , 8. 05 (IH, d, J = 8, 4 Hz) ; IR (KBr) 3343, 1638, 1620, 1601, 1534, 1327, 
1159, 1125, 1069, 833 cm"^; Anal. Calcd for C27H20CIF4NO2 : C, 64.61; H, 4.02; 
N, 2.79. Found: C, 64.42; H, 3.98; N, 2.61. 
19 5 

10 A-y;]^:^a-N- ( (IRS, 2SR) -2- (3-17 9:=. /U) -2-1: Ko ^i/- 1 - 

1) Z-yy^^tuv-t^V^ {2^. 5g, 2 21 'S^^i^jv) (Oy-Yy\iYxiyy 
>( 2 0 Om 1 ) 1,1' -■^)Vifs=.}V\f?.- 1 H— f ^ ^V-yK4 0. 5 g , 

15 2 5 0 ^ y ^/V-) ^Mtl^ 6 0^T'2^Rg^if LfCo R^^IKt-'^P ^f^/V 

if ^'y t> {Z ^ . 8g, 12 55:y^;i') ilrSnx.. ao^WMUfco K 

f&^lCg^^o^^/l/ (SOml) :}oj;tJ«7K (SOmlJ '^Mx.^ ^\Z.-Mm(Ov^-^^W. 

■ mz.fi'^%-^^W^^MX.f^^ EiSIS^i^^^f-/^ (2 0 om 1 X 2)' -eiittiu 

20 y ^jv:^ y J>>iP ^-^Vifyy ir^^-^V : 0^:j^f-/u= 4:1) "CIS 

3- (3-77^/^) -3-:t^y:/Ptr;t>'^rc5^/k (4 2g, 10 0%) ^ 

IRvmax'^cm"^: 1738, 1682. 

Anal. Calcd for C,Hio04-0. IH2O: C, 58.76; H, 5.59 
25 Found: C, 58.90; H, 5.56. 

^H-NMR (CDCla)^: 1.27 (3H, t, J = 7.0 Hz), 3.78 (18/lOH, s), 4.21 (2H, q, 
J =7.0 Hz), 5.37 (1/lOH, s), 6.57 (1/lOH, s), 6.79 (9/lOH, s), 7.40-7.50 
(IH, m), 7.90 (1/lOH, s), 8.11 (9/lOH, s). 

2) 3- (3-77c^/W) -3-;t^yyat:°:t>'^^5^/V (2 0g, llO^y^ 

346 



wo 02/059077 PCT/JP02/00532 

M (01, h^i^^^y (10 0ml) mUi^Tl^^^iti- h V ^ (60% 

m 4. 4g, iio^y^/^) ^ykif^TMx.. MM.x^soj^WiWLfco ^!^>m 

04j}C4-MJ7/^::e-a7«5'/^^yv^/^7'o 5; F (2 6. 2g, 1105:y^;u) 

<D1, (SOml) ^^^^^Sr^iTU^ SJ^i^l^^^i&T' 3 Bt^Jg 

5 WLtCo Kf&^S^Tk (3 0 0ml) (D't'^-Jif's m^^f/^ (5 0 0m IX 2) T 

- {3-yy:^jU) -3-;r=3ry-2- ( (4- ( h ]J 7 d 7^ f-/!^) 
/U) T'n (28. 8 g , 77%) ^^#fc„ 

10 mp ss-se^c 

IRvmax'^''cm"': 1738, 1682. 

Anal. Calcd for C17H15F3O4: C, 60.00; H, 4.44 

Found: C, 59.89; H, 4.38. 

'H-NMR (CDCI3) 8 : 1. 16 (3H, t, J = 7. 0 Hz) , 3, 35 (2H, d, J = 7. 6 Hz) , 4. 06-4. 24 , 
15 (3H, m), 6.76-6.80 (IH, m), 7.34 (2H, d, J = 8. 0 Hz), 7. 40-7.48 (IH, m), 
7.53 (2H, d, J = 8.0 Hz), 8.09 (IH, s). 

3 ) (16. Og, 117 ^]) ^ejU) (Di^:^^7^^—T/P (2 5 0ml) 

mmKyl^^ih:^-^^i-hV ^J>> (8. 9g, 2 3 S^VirM ^M^X^mX'2m 

m^WLfCo ^^i^^5*L. ^mi^3- (3-yy=^M -Z-ir^y-2- ( (4- 
20 (MJ ^yv:^^^^^-/^) 7aLn7V) i^'f-jv) ya t'jt^'il^i^/V' (2 0g, 5 8. 
8 5: y ^/^) <^ v?cnf=-/V^-7"/W (50ml) ^|^^^Bx.T^iy.X' 3 0 "^^^ tfc, 

tKJ^T^ Ef&l^l-l^^^^^J!lP^-CiJ'^>'^U Ki^iTK (2 00ml) Sr^jqx. 
i^i^^f-/k(3 0 Om 1 X 2)-t*ttmLfCottttJI^^7k43J;tJ«ia?P:ftit7lc-ej5fe?#-L. 

ii7K«^ V i^-^r. v- A -e u (2RS, 3rs) -3- (3-77^ 

25 /W) -3-b: Ki3=3rv'-2- ( (4- ( h P 7/k;^P 7« f^/^) 73ic^/W) ;<f^/^) T'o 

(1 9. 7 g, 9 8%) ^^felS^^^i LT#fCo 
IR V max^'cm-^ : 1728. 

Anal, Calcd for C„H„F304: C, 59.65; H, 5.01 
Found: C, 59. 35; H, 5. 19. 
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'H-NMR (CDCI3) 6 : 1. 00 (3H, t, J = 7. 2 Hz), 2. 80 (IH, d, J = 3. 8 Hz), 2. 86-3. 14 
(3H, m), 3.96 (2H, q, J = 7. 2 Hz), 5.01 (IH, t, J = 4. 0 Hz), 6.40 (IH, s), 

7.25 (2H, d, J = 8.0 Hz), 7.38-7.60 (4H, m). 

4) (2RS, 3RS) -3- (3-77^/W) -3-fc Kd^^>^-2- ( (4- (h JJ 
5 y)V^U:^=f'M y:^^)\A ^f-JV) (1 9. Og, 5 5. 5 

%^)=^JV) (0;^^/—;V{l 0 Om 1) mM^. 2m.'&7m.\ti- V )) !>i=^7^C^^^ (5 
5. 5ml,lll^y ^/U) ^-m^LXmBLX^UW LfCc R^^W.^ 1 ^^M^ 
T^tt^ Lfc^, m^^^^^ (2 0 Om 1 X 2) Tifttt|Lfc„ ^W^-^ii^^ 

10 7°at:Vl-ct— ^=¥f-^;0^bS^^$-^T (2RS, 3RS)-3-(3-:7 7 
:=-jV) -3-t Fode-i/-2- ( (4- V y y 3l.=:.;V) ^=f-)V) -f 
n t'';^ (15. 1 g , 86%) ^#/Co 
mp 104-105t: 

IRvmaxi^W: 1713. " . ' • 

15 Anal. Calcd for C15H13F3O4: C, 57.33; H, 4.17 
Found: C, 57.42; H, 4. 15. 

*H-NMR (CDCI3) 6 : 2.90-3.20 (3H, m), 5.02 (IH, d, J = 4. 0 Hz), 6.39 (IH, s), 

7.26 (2H, d, J = 8. 2 Hz), 7.. 40-7. 50 (2H, m), 7.52 (2H, d, • J = 8. 2 Hz). . 

5) (2RS, 3RS) -3- (3-77=/^-) -3-t KDdrv^-2- ( (4- ( h y 
20 7/l^;tt3^^/^) 7;xc^/^) y^^jv) -fxi\f::^VW. (10. Og, 31. S^IJ^ 

/V)<^x h7t Kn77i^(2 5 0ml )^^Stc^v^73iCi/Vx^:x^*;y/^7v^F(7. 
5ml, 3 5. 0 ^ y^yU) ^ h y ^^^/VT^ (6. 7ml, 47. 75: y */V) 

^ipx.. 4NFrBi»ii?iSL;fco (2oomi) ^n7cxwm=^ 

(2 0 Om 1 X 2) -C#WLfc„ tttB^^^ 1 l&?PfiW7K> m^±m. 

p tVWo:— 7'/^-^drf-y;5iP,:^^^$-^t (4RS, 5SR) -5- (3-77^ 

/V) -4- ( (4- (hy >'/v;^n;^5^/v) :7:n-/v) p«^/v) -1, 3-;a-^f-yy 
v':/-2-;^;^ (8. 2 5g, 8 3%) Sr#fCo 
mp 111-112'C 
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IRvmax'^W: 1759. 

Anal. Calcd for C16H12F3NO3: C, 57.88; H, 3.89; N, 4.50 
Found: C, 57.94; H, 3.97; N, 4.38. 

'H-NMR (CDCls)^: 2.48-2.72 (2H, m), 4.12-4.28 (IH, tn), 5.09 (IH, brs), 5.75 
5 (IH, d. J = 7.8 Hz), 6.47 (IH, s), 7.22 (2H, d, J = 8.0 Hz), 7.48-7.62 (4H, 
m). 

6) (4RS, 5SR) -5- (3-77=17^) -4- ( (4- (hy7/U;rD7«^7W') 

y^iri/u) ^^)V) -1, z-:^^-^9))^Jv-'2.-ir:y (7. 0g, 22. 5^y^ 

)V) (O:^^ J —}V (10 0ml) S^l^TK^-fb-^" MJ AtKSI^ (14. 0 

10 mi,ii2. 5^y ^mtl, 3 mmmMU \^it.. ^^^-^^Wk. tk ( 3 

0 0ml) -C^f^U (3 0 0ml X 2) TjAttSbfCo tttti^^lSlP^t 

->-d{^f-V^^bWI^^H$^T. (IRS, 2 SR) -2-T^/-l- (3-77=/^) 

-3- (4- ( h y 7/k;d-a7«^/W 731^/v) -l-::/D/^V-/^ (5. 5 4g, 8 

15 6%) ^ntc„ 

mp 91-92'C 

IRvmax'^'cm"^: 1572,. 1500, 1331. 

Anal. Calcd for Ci4Hi4F3N02: C, 58.95; H, 4.95; N, 4.91 
Found: C, 58.91; H, 5.08; N, 4.78. 
20 'H-NMR (CDCI3) 6: 2.49 (IH, dd, J = 13.6, 9.8 Hz), 2.96 (IH, dd, J = 14.0, 
3.6 Hz), 3.20-3.32 (IH, m), 4.62 (IH, d, J = 5.2 Hz), 6.44 (IH, s), 7.30 
(2H, d, J = 8.0 Hz), 7.40-7.50 (2H, m), 7.56 (2H, d, J = 8.0 Hz). 

7) (IRS, 2 SR) -2-T^y-l- (3-:77=/l-) -3- (4- (by 7/1^;^ 
n;?t^/W) 73;::^/^) -l-ya/^V— ;V (5 0 Omg, 1. 75^y*7V) (07± 

25 h^^VD/l' (3 0ml) ^m^4-7/\^:tn-ry^uy^/U:^yi^ {3 3 3me, 
1 . 7 5 ^ y */V) iS^XJ^l 3 - ( 3 ^/l^T ^ / T^P fcVl/) 

-T^ F-^^^it (5 0 4mg, 2. 6 3 ^ y ^/^) :jQj;tJ«l-t KP^^riX-l H-^ 
b y rV--)^ (268mg, l. 75^y ^>'V) -^n^JX^W^^-^W^ Ltc„ 

sje&^^sttK (10 0ml) -e^i^u mm^'f^^ (i o om i x 2) ■cjftmtfco 
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Slt^^-^T, ^mWL'^m (5 7 3mg, 7 1%) ^^#fCo 
5 mp 206-207t: 

IR V max'^cm'^ : 1644, 1626, 1601, 1537, 1329. 

Anal. Calcd for C25HigF4N03: C, 65.64; H, 4.19; N, 3.06 

Found: C, 65.49; H, 4.37; N, 2.91. 

^H-NMR (CDCI3) 6 : 2.89 (IH, dd, J = 14.2, 10.2 Hz), 3.15 (IH, dd, J = 14.2, 
10 4.2 Hz), 3.24 (IH, brs), 4,70-4.88 (IH, m), 5.03 (IH, d, J = 3.2 Hz), 6.02 
. (IH, d, J = 8.6 Hz), 6.51 (IH, s), 6.92-7.08 (IH, m), 7. 12-7..24 (IH, m), 
7. 30-7. 62 (8H, m) , 7. 70 (IH, d, J = 8. 4 Hz) . 8. 08 (IH. d, J = 8. 2 Hz) . 
19 6 

N- ( (IRS, 2SR) -2- (3-77:^/^) -2-t: Fd^v--!- ( (4- (hU 

15 y}Vi>r'ci:^f-;v) 73:^;v) 7«^/w) j^^/u) -z-y 3^:=-)\^'^xi/^vt %Y 

(IRS, 2SR) -2-r^y-l- (3-77Ci/V) -3- (4- ( h U p< 
'i'jV) yzc=^)V) -l-yn/>V— /V (SOOmg, 1. 7 ^\3=^)V) (DW^^f- 
/l^ (2 Om 1 ) ^^^tC3-7jic:^y^yp t";^;:^/^^:^ P y K C3 9 Oral , 2. 6 3 ^ 
y^yw-) :Jo J; t>'^|pfi WtK (2 0m.l) ^;!JPx.T^iaT*^^^#LfCo^f&^^7K 
20 (1 0 0ml) T'^f^U Wlk^'^?^ (1 0 Om 1 X 2) TtttH ^W^^^ 

^^/L.-^drf-Vd^bS^^^-^-CSMib-a-^ (6 5 0mg, 8 9%) Sr#fCc 
rap 134-135''C 

IRvraax'^W: 1645, 1520. 
25 Anal. Calcd for C23H22F3NO3 : C, 66. 18; H, 5.31; N, 3.36 
Found: C, 66.18; H, 5.40; N, 3.22. 

^H-NMR (CDCI3) 5 : 2. 39 (2H, t, J = 7. 0 Hz) , 2. 64-2. 92 (4H, m) , 3. 08-3. 36 (IH, 
m), 4,26-4.44 (IH, m), 4.75 (IH, s), 5.30-5.50 (IH, m), 6.31 (IH, s), 7,06-7,34 
(7H, m), 7.38 (2H, d, J = 6. 8 Hz), 7.49 (2H, d, J = 8.2 Hz). 

350 



wo 02/059077 PCT/JP02/00532 

mmm 197 

N- [ (IRS, 2RS) -2- (5-tJ'oa-2-f-:i^=^>'W) -2-t Kn^V-l- [4 

5 1) 3- i5-i^x2n-2-^^=-M -3-;^=¥yyD fc-^^iJccf-zix 

5-i^X2X2'^:^y:t^>-2-:^/^:^y^lO. 12g (6 2. 2 4 5 y -^e/U) ®x 
h7t:Ka77:^80inl I, 1 ' -;*/>'^7j^-/^v'^ ^ yy—Ji^ 11. 1 g 

(6 8, s^y^/v-) ^mm.-v7iiiK.. ^(D-ti£.Q^f^uw\^t.o ^LCDU^mc-^ri 

; fVa^7.=r J if t?^'^^ . 81 g (3 4. 2 ^ y ^/l^) 

/I) . ^mm^m^o 

15 BtsS^fe;^^*: I|XJ:13. 8 9g W9 6% 

^H-NMR (CDCI3, 200MHz) 6 1.27 (3H, t, J = 7. 2 Hz), 3.85 (2H, s), 4.21 (2H, 
q, J = 7. 1 Hz), 6. 99 (IH, d, J = 4. 0 Hz), 7. 53 (IH, d, J = 4. 0 Hz) ; IR (neat) 
1738, 1667, 1418, 1329, 1215, 1017 cm"' 

2) 3- (5-^Pi3-2-^:i^— /W) -3-:t^y-2- [4- ( b y 7 /V;^ P p« ^^'W) 

3- (5-^pn-2-5^^^/^) -3-;t=^y7°t3 t°;^-:/^^5=-/H 3. 57g (5 
8. 32^y^/^)01, 2 - y h =3^^/01.^5? >-! 0 Om 1 ^?^{c:7K?^T 6 0%7K 
%\^'f\^)tfJ^(0%%^<yy>{yMWk2. 33 g (5 8. 3^y^/^) ^^Jflx.x 
^(D^tO. 5B#^m#UfCo 4- (hy 7yW:tP^^/^) -<>v=/^:/'d ^ K 1 3 . 
25 9 g (5 8. 3^y*>'W)(^l, 2-v^^ h'3{^i/^^:^2 Om l^^^^^?a-^JPX.s 

9/1) . ^^•ty^^m^iti.x. n^'^m^o 
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Sfe^^ 1|X*18. 3 0g W8 0% 

mp 87-88^:; ^H-NMR (CDCI3, 200MHz) 8 1.16 (3H, t, J = 7.2 Hz), 3.36 (2H, 
d, J = 7.8 Hz), 4.14 (2H, q, J = 7.2 Hz), 4.35 (IH, t, J = 7.5 Hz), 6.94 
(IH, d, J = 4.0 Hz). 7.33 (2H, d, J = 8.0 Hz), 7.53 (2H, d, J = 8. 4 Hz). 
7.55 (IH. d, J = 4.0 Hz); IR (KBr) 1721, 1659, 1418, 1329, 1285, 1236, 1155, 
1119, 1071 cm-^; Anal. Calcd for C^H^ClFsOgS: C, 52.25; H, 3.61. Found: C, 
52.22; H, 3.42. 

3) (2RS, 3 RS) -3- (5-^5^00-2-5^:1:^71.) -3-t Kp^v--2- [4 

6. 47g (47.5^IJ ^/V) x/W 10 0ml fpV^ 

w ^Tkmit^t^m-^ hV(7M.3. 59g(94. 9%v ^/u) ^mux^M^, 
t(o-^^2mmmwLtc„ m-^i^co^mm^^rnxm^ (v^^^/wj^-T-y^TgE^f-) , 

P-2-5=-aic:z/i.) -3-;rdry-2-. [4- (h V ?i ^yi^/U^ ynf 

9. 272g (2 3. 7 3 ^V ^/l-) (Di^:!:.^/^:!^^^^;^ 5 0 m 1 ^ 
^^W^ llXfi: 9 . 0 9 3 g IIX^ 9 8 % 

^H-NMR (CDCI3, 200MHz) 5 0.99 (3H, t, J = 7. 1 Hz). 2.96-3.16 (4H, m), 3.96 
(2H, q, J = 7.1 Hz), 5.15 (IH, t, J = 4. 2 Hz), 6.76 (IH, d, J = 3. 8 Hz), 
6,79 (IH, d, J = 3.6 Hz), 7.26 (2H, d, J = 8. 2 Hz), 7.52 (2H, d, J = 8. 0 
Hz) ; IR (neat) 3459, 1715, 1325, 1163, 1125, 1109, 1069, 1020 cm"^ 
4) (2RS, 3RS) -3- (5-i5^PD-2-^ai=/^) -3-t KD5^iy-2- [4 

- ( h y ^/I'j^PjX^/u) ^i/^j'fv] -zruyfiri^^ 

(2RS, 3RS) -3- (5-^ P P-2-f^^:=^/l') -3-t Kp^^-2- [4- 

( h y yjvirn:^ j-zv) ■/<^i>yp] :/u t:°;^:/i^cu^/u s. 878g (22. 60 
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i-hV ^ i^TK^It 45. 2ml (45.2^y ^JU) i:Mx.s ^?tT*-BM# Lfc^ 
Sfe^^H JIX47. 0 9 2 g W8 6% 

mp 150-151^); 'H-NMR (CDCI3, 200MHz) 6 3.06-3,15 (3H, m), 5.17 (IH, d, J 
= 4.8 Hz). 6.79 (2H, s), 7.27 (2H, d, J = 8. 0 Hz), 7. 53 (2H, d, J = 8. 4 Hz); 
IR (KBr) 3382, 3050-2650, 1698, 1333, 1159, 1130, 1111, 1071, 802 cm"^; Anal. 
10 Calcd for C15H12CIF3O3S : C, 49.39; H, 3.32. Found: C, 49.40; H, 3.29. 

5) (4RS, 5RS) -5- (5-iJ'nn-2-^:i^^/U) -4- [4- (hi; :7/V:t 

(2RS, 3RS) -3- (5-^? o 0-2 -^31 =171^) -3-\i \^u^i/-2- [4- 
( h y ^^-v'/W] t°;t>^6 . 918g (18. 97^1)^ 

15 /W) (Ox hyt Kn77:/8 Om l^iSl^l h y^^7WT^>^3. 97ml (28. 
4^1;^/^) > i;^:7ji^/kj}s;^;^jNy/UTv^K5. 74 g (2 0. 9^!;^/^) , 

20 ^-^1^^ 11X45. 9 8 5 g W8 7% 

mp 127-128^;; ^H-NMR (CDCI3, 200MHz) 6 2,54-2.75 (2H, ra), 4,25 (IH, ddd, 
4.7 Hz, 8,0 Hz, 10.1 Hz), 5.10 (IH, br s), 5.72 (IH, d, J = 7. 6 Hz), 6.89 
(2H, s) , 7. 22 (2H, d, J = 8. 0 Hz) , 7. 58 (2H, d, J = 8. 6 Hz) ; IR (KBr) 3248, 
1736, 1327, 1159, 1127, 1069 cm"'; Anal. Calcd for CisHnClFsNOgS: C, 49.80; 

25 H, 3.06; N, 3.87. Found: C, 49.77; H, 2.95; N, 3.65. 

6) (IRS, 2RS) -2-r^y-l- (5-:^'Pi3-2-f-^^/^) -3- [4- 

(4RS, 5RS) -5- (S-iJ' D a-2-^^^;^) -4- [4- (hy^/^;^^^^ 
^^<v>/^]-l, S-:t^^y])Z^y-2-ty2, 951g (8. 1575y 
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i TKi^-fb-^ hU l> i^. 1 . 3 1g (3 2. e^y^/l') Sr^iJ^y-zl-S Om 1 

11X41. 3 18g iDt^4 8% 
mp 86-87°C; ^H-NMR (CDCI3, 200MHz) 6 2,49 (IH, dd, J = 9. 7 Hz, 13.7 Hz), 
2. 92 (IH, dd, J = 3. 9 Hz, 13. 7 Hz) , 3. 28-3. 38 (IH, m) , 4. 77 (IH, d, J = 4. 8 
10 Hz), 6,79 (IH, d, J = 3. 8 Hz), 6.83 (IH, d, J = 3. 6 Hz), 7.30 (2H, d, J = 
8.6 Hz), 7.57 (2H, d, J = 8.0 Hz); IR (KBr) 3100-2700, 1327, .1163,. 1117, 
1069, 1038, 802 cm''; Anal. Calcd for C14H13CIF3NOS: C, 50.08; H, 3.90; N, 4.17, 
Found: C, 49.99; H, 3.92; N, 4.11. 

7) N-[(1RS, 2RS) -2- (5-i^PP-2-^j:-c=^/V) -2-t: Kcidr^>- 
15 1- [4- {Y)}yjV:i-n;^^;V) ^Vv^/V] J^^/W] -A-yjvirxii-y^u:^-!- 

(IRS, 2RS) -2-r%J-l- (5-:^^ PO-2-^:i^c^/V) -3- [4- (by 
7/U:^o^^/U) ya^:^/y'\zfny^ly-l-:;^^jVQ. 168g (0. SOO^Urt 
;v) , A-y;u:tr2-i-ry Y:^^0. lOg (0. SO^y^/W , l-t Kp'^ 
20 v/^:// b y /l-TRfPJ^? 7mg (0. 5 0 5: y^/l^) ^T-fe b y/n 0 

K • it^^to. 1 0 g (0. 5 0 ^ y ^/w) ^-m^. ^ia-e-Bi&itjf tfco 

e^^^^ JDlfiO. 186g l|X^7 3% 

mp 201-203^; ; ^H-NMR (CDCla-DMSO-d,, 200MHz) 6 2. 95 (IH, dd, J = 10. 6 Hz, 
14.0 Hz), 3.21 (IH, dd, J = 2. 8 Hz, 14.6 Hz), 4.66-4.80 (IH, m), 5.10 (IH, 
t, J = 4.7 Hz), 5.86 (IH, d, J = 4. 4 Hz), 6.85 (IH, d, J = 3. 6 Hz), 6.91 
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(IH, d, J = 4.0 Hz), 7.07 (IH, dd. J = 7.9 Hz, 10.1 Hz), 7.28 (IH, dd. J 
= 5.4 Hz, 8,0 Hz), 7.39-7.64 (7H, ra), 7.79 (IH, d, J = 9.6 Hz), 8.06 (IH, 
d, J = 7.8 Hz); IR (KBr) 3275, 1644, 1626, 1537, 1325, 1167, 1121, 1069, 
760 cm"'; Anal. Calcd for CgBHisClF^NOgS : C, 59.12; H, 3.57; N, 2.76. Found: 



19 8 

N- [ (IRS, 2RS) -2- (5-:i^PP-2-f^:3^^/^) -2-t [4 

- ( MJ / ^i/i^yv-] zjr-i^/v-l - 6 , 7 -v^ t Kn- 5 H-^yy^ [ a ] 



10 (IRS, 2RS) -2-T5:/-l- (5-i^OD-2-5^3^^/^) -3- [4- (hU 
. 7/V;tP^^>'W) ^ct^yl^] T'd-'-^i^-l-;^— /l^O. 2 3 5 g (0. 7 00^y^ 



3g (0. 7 0^y^7V) , l-t Ko'¥v^:/y by T^— yVTKfpJ^O. llg 
(0. 7 0^])'e;u) ^T±h=^h]}Jl-10ml^X^^W\^ts:'!!)^hl-^^^^-^- 
16 (3-i^;»«f-/WT^/:/n tVv) ;<7>'V#v^^ ^ K • iSi^^SO . 13g (0. 70^ 

20 efe^^H IIXMO. 2 9 8 g J|X^8 4% 

mp 184-185'C; 'H-NMR (CDCI3, 200MHz) 5 1.94-2.06 (2H, ra), 2.15-2.24 (2H, 
m), 2.67 (2H, t, J = 5. 8 Hz), 2.86 (IH, dd, J = 10. 5 Hz, 14.5 Hz), 3.09 (IH, 
dd, J = 4.5 Hz, 14.1 Hz), 4.25 (IH, d, J = 4.0 Hz), 4.63-4.76 (IH. m), .15 
(IH, t, J = 3.8 Hz), 5.83 (IH, d, J = 8.8 Hz), 5.91 (IH, td, J = 5. 3 Hz, 

25 11.8 Hz), 6.19 (IH, d, J = 11.8 Hz), 6.84 (2H, s), 7.00-7.21 (3H, ra), 7.33 
(2H, d, J = 8. 0 Hz) , 7. 57 (2H, d, J = 8. 0 Hz) ; IR (KBr) 3283, 1638, 1526, 
1327, 1161, 1125, 1069 cm'^ Anal. Calcd for C26H23CIF3NO2S: C, 61,72; H, 4.58; 
N, 2.77. Found: C, 61.57; H, 4.35; N, 2.71. 



5 C, 59.05; H, 3.47; N, 2.49. 




)^) X 6. 7-v^t H-^^^>^ [a] u-^yx^-- 1 -;t?/^5J^V^0 . 1 
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1, l-v5^5=-/^J^^/^ (IRS, 2SR) -2-t KP=^i^-2- ( 4 - b:" U v'/W) - 

1) 4-fc°y (5 0. Og, 4 0 6 ^ y ^/W C)-r hyt Kn7 

7 >^ (2 5 0ml) mW\^ 1 . 1 ' -;^7/UA|^':=./^t^;^- 1 H-f 5 ^'y-/!^ (72. 5 
5 g, 4 4 7^y^/V) ^JDX.^ ^Ml? 3 0 LfCo S«t-'^P'>'^^^^^ 

(8 2. 9g, 48 7 5:];^/^) ^;!JPX.> 3 0^M^mMVfCo 
^J^?l^t-S^^^9^/^ (200ml) *5j:tJ«7K (200ml) ^M^. jlf-7KMOp 

Hd5 7l3:;^.t5*-e^:^^'^^;!jp;^fco (4 0 Om 1 x 2) -ejfe 

3 . 3 g , 17%) ^ntc. 

mp eo-ei^c 

IRvmax'^W: 1744, 1699, 1651, 1634, 1595, 1553. 
15 Anal. Calcd for CioHuNOg: C, 62.17; H, 5.74; N, 7.25 
Found: C, 62.17; H, 5.86; N, 7.22, 

^H-NMR (CDCI3) 6 : 1.26 (3/7H, t, J = 7.2 Hz), 1.35 .(18/7H, t, J.= 7.2 Hz), 
4.00 (2/7H, s), 4.18-4.40 (2H, m), 5.77 (6/7H,. s), 7.61 (12/7H, d, J = 4. 8 
Hz), 7.74 (2/7H, d, J = 4.8 Hz), 8.71 (12/7H, d, J = 4.8 Hz), 8.83 (2/7H, 
20 d, J = 4.8 Hz), 12.44 (6/7H, s). 

2) S-:t^y-3- (4-\i']}i^M ':^o\^:^y^^'f-J^ {1 3. 9g, 7 2. 0 
^ y ^JV) <D 1 , 2-v^;^ h^-y^^ (1 0 0 m 1) m^{:.7\^miti- h!) A (6 
0%mB, 2. 8 8g, 7 2. 0 5 y^/l^) ^7KJ^TiP;ts ^M-eS 05>*«2LfCc 

. ^^(^iftc4-hy y/^;^-^^f^/^^:^v^>'^7'pl^ K (1 7. 2g, 7 2. 0 5 

25 y^/i^) 01, h^zy^^y (5 0ml) #j^%?iTL. HJS?ssrm?g.-t? 

4mm^WVtio SiS^K^TK (3 0 0ml) (D'Picm^. mm^f-J^ (5 O Om l 
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( 4 - in" y v^/U) -2- ( (4- ( h y 7yl^;^n^^yV) y:x.:^jU) 
;u) t°:tyM^5^>'V (10. 9g, 4 3%) $r#fCo 
mp 64-65'C 

IR V max'^W : 1738, 1699. 
5 Anal. Calcd for CigHigFgNOj: C, 61.54; H, 4.59; N, 3.99 
Found: C, 61.61; H, 4.44; N, 3.93. 

'H-NMR (CDCI3) 5 : 1.11 (3H, t, J = 7.0 Hz), 3.39 (2H, d, J = 7.4 Hz), 4. 11 
(2H, q, J = 7.0 Hz), 4,56 (IH, t, J = 7.4 Hz), 7.35 (2H, d, J = 8.0 Hz), 
7.54 (2H, d, J = 8.0 Hz), 7.66-7.78 (2H, m), 8.76-8.88 (2H, m). 
10 3) MitM.^^ is. 14g, 5 9. 8 5 y^/O t^v^^^y^^— 7^/1^ (2 0 Om 

1 ) mm^7i<.mit^ ^ mi- hv^j^^ (4. 5 3 g, 120 ^ y^/i-) ^MK.x^m. 

T3 05>^#LfCo ^mm^^^U ^m^^3-:^^.y-3- (4-fyv'/U) -2- 

( (4- ( h y 77V';^-p^^/v) pt^/w) :f u\^°:tym=^f-/i' (10. 

5 g, 2 9. 9 5: y^/I^) Ov^J^^/VJ^— ryl^ (5 0ml) MW.^M ^^M.X- 3 

15 0 tfcc 7Kv^T> K^S^^i- 1 m^^m^Mx.Xii'^ly'r U Mt-^fPfiW^K 

^pm^8\^fl^-^XM^. (3 0 Om 1 X 2) -CttWtfCo ^H^W^ 

/Woi-x/^— vdrih^'JztlS^^^^T. (2RS, 3RS) -3-t Knd{^v^-3- 
20 (4-t°yi;?;W) -2- ( (4- (h y :7;W;ra.^^7P) :7 3i:^yl/) ^^yw) 7°ni 
j-^yu ( 9 . 5 2 g , 9 0%) tr#fCo 
mp 78-80°C 

IRvmax'^'cm"^: 1726, 1630, 1618. 

^H-NMR (CDCI3) 6 : 0.98 (3H, t, J = 7. 4 Hz), 2.72-2.82 (IH, m), 2.90-3.20 (2H, 
25 m), 3.58 (IH, d, J = 2.6 Hz), 3.97 (2H, 9, J = 7.4 Hz), 5.21 (IH, s), 7.16 
(2H, d, J = 8. 0 Hz) , 7. 40-7. 70 (4H, m) , 8. 59 (2H, d, J = 6. 2 Hz) . 
4) (2RS, 3RS) -3-t Kn^v'-3- ( 4 - fc° y -✓^/U) -2- ( (4- (by 
n ^ f-M 7 31— 7V) ^ ^;V) -fu t°;t>'^^^/l^ ( 9 . 3 6 g , 2 6. 5 
5y^7l-) (Di^^J-JX^ (4 0ml) Wm^. l^^im-WL-f V 3 2>,7YM^ (2 
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6ml, 525!; m\i^x^m-^'^^mw t/co Kji^M^ 1 m^mmv^B 

t iafBfiW7K^;&n;tpHSr 6 I^H^U. g^^3i^>»W (2 O Om l X 2) V 

i^J±^*U (2RS, 3 RS) -3-t Kp=¥-:^-3- ( 4 - 1° v^.'l^) -2- ( (4- 
5 (by 7/W;rp^^/u) ^^^U-) :/Pt"';ti/^ (7. 8 g, 9 0%) ^ 

IRvmax'^W: 1725. 

^H-NMR (CD30D)6 : 3.10-3.24 (3H, m), 5.26 (IH, d, J = 4.8 Hz), 7.34 (2H, d, 

J = 8.0 Hz), 7.49 (2H, d, J = 8. 0 Hz), 8.07 (2H, d, J = 6. 6 Hz), .8.73 (2H, 
10 d, J = 6.6 Hz). 

. 5) (2RS, 3RS) -3-t Ko'^^;X-3- (4-t''iJ -2-. ( (4- (>y 

y/U:txn^f-/U) ya^:^)V) (7. 8g, 2 4. 0 5 y ^/I^) 

(O'rVv^Yviyyl^ (10 0ml) v?7ccc:i/U4^;:^7jNi;/kTv'K (4. 

6ml, 2 1. 3-^!;^/l-) i by^f^/l-rSiy (6. 7 6ml, 4 8. 4 5; y ^ 

15 ' ;v) ^ipx.. i^^»Mtfco tk (2 00ml) ^M^xmm 

. ^^/W (2 0 Om 1 X 2) T'ttm bfc^ ttttil^SrlSfPc^itTk^tfgfcjI^L. ilTKM-^ 

(^dri^V : @^^^^/l/= 1:1) -C)|tM L v^-Y y T^n \^;V3:.^7'7V-^^^:yi:}> 
hW^^^^X (4RS, 5SR) -5- (4-t°yi>/P') -4- ( (4- ( h y 
20 n^f-;^) y3u=L?V) ^^;V) -1, 3-;^-^iJ-y y>?>'-2-:ti/ (2. 5 0g, 5 
8%) ^#fc„ 
rap 212-213t^ 

r 

IRvmax'^W: 1755, 1609. 

Anal. Calcd for C16H13F3N2O2 : C, 59.63; H, 4.07; N, 8.69 
25 Found: C, 59.71; H, 3.99; N, 8.56. 

'H-NMR (CDCl3) 6: 2.20-2.48 (2H, m), 4.26-4.38 (IH, m), 5.33 (IH, brs), 5.80 
(IH, d, J = 8.2 Hz), 7.16 (2H, d, J = 8.0 Hz), 7.33 (2H, d, J = 6.0 Hz), 
7. 56 (2H, d, J = 8.0 Hz), 7.68 (2H, d, J = 6. 0 Hz). 

6) (4RS. 5SR) -5- (4-t°y v^/l^) -4- ( (4- (by7/U;^D7«f-/^) 
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y^=-;V) T^^/l^) -1, 3-:t=3rf-yy v':/-2-;t>' (5 0 Omg, 1. 5551^ 
^;V) or^h^hy/V (5ml) ^m^Z-^B.^^- t--f^JV (40 6mg, 1. 
8 6 ^ fc'itJ^v'^f-^^T^y fij (1 9. 6mg, 0. 1 6 ^ U ^;^) 

^ar* 1 B#^1^# LfCo (20ml) ^IB^XW^^'^J^ (2 

^M^^^^tfCo a0i^^i^iS^^/^-^'^f->'^^b^ij^^$-&T (4RS, 
5SR) -2-;^-=3ry-5- (4-t°y>?/^) -4- ( (4- ( h :7 n p( ^/V) 7^ 

=/v) 7< ^>'V-) - 1 , 3-;^^i^y ]) 3-:^7/U7H>M i , i -v^p< f-zvai^'^w ( 5 

7 1 m g , 8 7%) ^#^0 

10 mp lee-iest: 

IR V max'^^cra"' : 1821, 1726. 

Anal. Calcd for C21H21F3N2O4 ; C, 59.71; H, 5.01; N, 6.63 
. Found: C, 59.65; H, 5.05; N, 6.34. . • 

•H-NMR (CDCI3) 6 : 1.48 .(9H, s), 2.61 (IH, dd, J = 14.2, 8.0 Hz), 2.91 (IH, 
16 dd, J = 14. 2, 5. 4 Hz) , 4. 80-4. 98 (IH, m) , 5. 67 (IH, d, J = 7. 0 Hz) , 6. 84 
(2H, d, J = 8.0 Hz), 7.13 (2H, d, J = 6.0 Hz), 7.37 (2H, d, J = 8.0 Hz), 
8. 54 (2H, d, J = 6. 0 Hz) . 

7) (4RS, 5 SR) -2-;d-^y-5- (4-^!; v^/W -4- ( (4- (hy^/U 
;t-Dp{^7l.) 731-/1^) ^f-JV) -1, 3-:^^-^y^]}V'l^-Z-ilJV-!!^ymi, 1- 
20 v't^^/^^^/I^ (5 0 Omg, 1. 18^y^/U) ^1^(2. 8ml) 

0. b^t^ii^mt-yV)) J>><0;^^ J--;vmWLi2. 8m l, 1. 4 0 3:y^/V) ^ 
;!jPxMmT*l^^^#LfCo (2 0ml) ^m^XmW^'f-f^ (2.0m 

1X2) TttWLfco ^m^-^m^^&^X^iSi^\^. ilTKiiS^-^^'^^v^i^AT^M 

25 9 1 m g , 8 3%) %#;/to 
rap 198-200t: 

IRvmax'^W: 1682, 1605, 1528. 

^H-NMR (CDCI3) 5 : 1.35 (9H, s), 2.72-2.82 (2H, m), 3.61 (IH, brs), 4.11 (IH, 
brs), 4.65 (IH, d, J = 8.6 Hz), 4.99 (IH, s), 7.20 (2H, d, J = 8.0 Hz), 7.36 
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(2H, d, J = 6.0 Hz), 7.51 (2H, d, J = 8.0 Hz), 8.61 (2H, d, J = 6.0 Hz). 
2 0 0 

4-y/V:tu--N- ( (IS, 2R) -2-t: Kd^v^-2- ( 4 - 1" y v'/l^) -1- ( (4 

- \y^)y ya:.=.)V) ^^/i-) :x.=f-}v) -\-^y ^vvti^vi^^^ 
5 ^ K 

1) 1, 1 -v^^ ^/P^i^/i. ( 1 R S , 2 SR) -2-t Kndrv'-2- (4-t:''y v= 
)V) -1- ( (4- {V^)y}Vis-Xi:^=f-}V) ya^^)V) ^f^'f-jV) 3i^;U;^7/W^pi— h 

. (3 00mg, 0. 7 6 5: y^/P) MJ :7/^;tng^^ (3m 1 ) ^;tJP;?:, S^-e 

1 o^mw\^fz.o ^mm^^ i Ny^miti- h v ^j^T^wm ( i om n mxl. 

10 ^^/I^ ( 2 0 m 1 X 2 ) -ettm LfCo JilHli^^l&fBcfeifcKT-iJfc^- ^Tk^vSi^-^ 

bfl^^H^^-^T (IRS. 2SR) -2-T5y-l- (4-t°yv?/^) -3- (4- (h 
y 7/^^D^5"/i') 7:^:^/1/) -l-yn/^y-^k (ISSmg, 60%) $r#f::„ 
mp 97-98'C 
15 IR V max™''cin"' : 1603, 1418. 

^H-NMR (CDCI3) 5 : 2.43 (IH, dd, J = 13.6, 10.6 Hz), 2.71 (IH, dd, J= 13.6, 
2.8 Hz), 3.30-3.42 (IH, m), 4.74 (IH, d, J = 4. 4 Hz), 7.23 (2H, d, J = 8. 2 
Hz) , 7. 35 (2H. d, J =. 6. 0 Hz) , 7. 55 (2H, d, J = 8. 2 Hz) , 8. 62 (2H, d, J = 
6.0 Hz). 

20 .2) (IRS, 2 SR) -2-T5;y-l- (4-b''y v?/!^) -8- (4- (h y 7/1-;^- 
n^f^/W) 7ai^/^) -l-T'o/'?/— (7 0mg, 0. 24$y^/W) (DT-^ h 

4 ^ y *3 J; 0 1 -a^^ju- 3 - ( 3 ^jUT 5 y y n tW) ;^;V7)^i;^'f 3; K • 
iii^ii ( 6 8 m g , 0. 3 5 ^ y ^/l^) *3j;t/l-fc Kn;3{^^^-1 H-^:yi/ h y r 
25 (3 6mg, 0. 2 4 ^ y ^/V) %;(lPxLTMT*i^^^# Lfco Si^;:?^^7k 

(10 0ml) -t^lpr^ i^^oi^/k ( 1 0 0 m 1 X 2 ) TJti^m U;to Ifittl?^^ 1 
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i^b^tl ( 5 5 m g , 5 0%) ^mtco 
tap 239-243°C 

IR V max'^W : 1638, 1620, 1603. 

'H-NMR (CDCI3+CD3OD) 6 •• 2.80-3.00 (2H, m), 4.70-4.92 (IH, m), 5.05 (IH, brs), 
5 7.00-7.60 (13H, m), 8.07 (IH, d, J = 8.4 Hz), 8.50-8.62 (2H, m). 

MMM 201 

1, 1 -v^p< ^y'WJ^f^/l' ( 1 R S , 2 SR) -2- (6-:^ P t3-3-t°y i^/l^) -2- 

10 1) 6-^nD-3-t°y (1 0 g, 63. 5 5: y *yW) Ox h 7 

fcKn77:/(150ml) W0\z. 1,1' ^^jV^^^)V\^7s- 1 H-^ ^ ( 1 

1. 3g, 6 9, S^y^/l^) 3 0:5^MaliJ^UfCc US^Wi^^^Wk. 

d J (lOg, 34. 95:y ^/v) Sr;!JD;i> 3 

O^^^I^LfCo SJS^^I-tK (2 0 0ml) OP;^. g^^^if-;^ (2 0 Om 1 X 2) 

* 

l)t?ltML> 3- (6-iJ'Pn-3-l:°y v'/l^) -3-^53ry7'ot:°;^:/^^^/K9. 

2 8g, 6 4%) Sr^lfe^S^bt^li: LT#fc„ 

IRvmax'^W: 1740, 1694, 1628, 1584. 
20 'H-NMR (CDCls)^: 1. 16 (3HX3/5, t, J = 7.4 Hz), 1.24 (3HX2/5, t, J = 7.0 
Hz), 3.88 (2HX3/5, s), 4.04-4.24 (2H, m), 5,58 (1HX2/5, s), 7-29 (1HX2/5, 
d, J = 8.0 Hz), 7.37 (1HX3/5, d, J = 8. 0 Hz), 7.90 (1HX2/5, dd, J = 8. 0, 

2, 6 Hz), 8.11 (1HX3/5, dd, J = 8. 0, 2.6 Hz), 8.66 (1HX2/5, d, J = 2.6 Hz), 
8.81 (1HX3/5, d, J = 2.6 Hz). 

25 2) 3- (6-^DP-3-f!; v^/l/) -3-;^^y:/p t°;t:/^^9=-/W (9. Og, 

3 9.5^ y^/W) <^1, 2-v^7< h^iyjiiJ?^ (50ml) Wmz.-^M^^ V ^) 

(6 0%^fttt, 1. 5 8g, 3 9. 5^y^/W ^iifSi^yihTL. '^M.'Q -inWi 

Ltzo 4- h y y/u:^x2 ^ ^/u^yi^/u:fu ^ K ( 9 . 4 5 g , 

3 9. 5^y^;l')01, 2~i;^;i h^-y^^y (.5 0 ml) Ml&^MTLs 
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m^^WL-vu^mwLfco EJt^m^A (2oomi) (D^i,cm\ ^msM7ki:M 
mm^f-j^ (2ooini X 2) T«*6WLfc„ mmm^iK^ xmm^m^x^^ 

n fc-^f^-ifeai^/i. (14. 2 g , 93%) ^B^m^mt tT#fc„ 
IR V max'^cra" 1740, 1694, 1582, 

« 

^H-NMR (CDCl3)6: 1.13 (3H, t. J = 7.0 Hz), 3.40 (2H, d, J = 7.4 Hz), 4.12 
(2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 7.35 (2H, d, J = 8.4 Hz), 
10 7.44 (IH, d, J = 7.0 Hz), 7.53 (2H, d. J =8.4 Hz), 8.16-8.24 (IH, ra), 8.95 
(IH, d, J = 2.6 Hz), 

3) (9., 8 9 g, 7 2. e^D^/l-) (DV':r.J';Va^^y^jv (15 0m 

1 ) w^^\z.ii<.mit^ t^m-r hyi>A (5. 49g, 14 5. ^;v) m^^xmm. 

15 ;^dry-2- ( (4- ( h y 7/^:^0 ^^/l^) y a^=^;V) ^^/V) If 

/U(14g, 36, 3$y ■^■yW) (D\:^3:.=^;v=c^v-JV (50ml) ^W.'kliW^X'^ 

MX-Z 0^jl#L;rc„ *^^T^ K^m^l^'&mm^M^X^^r.^y'f-]^^ ■^\z.i^ (2 

•0 0ml) ^Mx.^ ^f^a^^jv (3 0 Om 1 X 2) T^AW LfCo tt|ii?g^7K*3 it/ 

20 y yJ^^n-^y^yy^^ {^-^^y : ^^au=f-}V= 4:1) T'*tS^ 

(2RS, 3RS) -3- (6-:^'nn-3-l^y i;?/!^) -3-fc KPdri^-2- ( (4- 

( h y 7/P;^py^/k) 17 a; ^/l^) 7« ^/l^) ^ P ( 9 . 3 2g, 6 

6%) ^M^^fl^l^i^i: tT#fc, 
IRvmax'^'^cm"': 1728, 1618, 1588, 1568, 
25 ^H-NMR (CDCI3) S •• 0,95 (3H, t, J = 7.0 Hz), 2.92-3.18 (3H, m), 3.35 (IH, d, 
J = 2.4 Hz), 3.92 (2H, q, J = 7.0 Hz), 5.04-5,12 (IH, m), 7.20 (2H, d, J 
= 8,2 Hz). 7,32 (IH, d, J = 8. 4 Hz), 7.50 (2H, d, J = 8. 2 Hz), 7,73 (IH, 
dd, J = 8,8, 2.8 Hz), 8,38 (IH, d, J = 8.4 Hz). 

4) (2RS, 3RS) -3- (e-iJ' P n-3-l:°y >?/k) -3-fc: Kn:^v'-2- ( (4 
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- ( b i; y/u:tx2 7t 7 ^ f-;v) y o y^^^/w ( 9 . 0 g , 2 

3. 2^^^^ <Dp^^y-J]^ i2Znxl) mm^. 2 m^^miti- h ]) ^ J>>y^W 
m(23. 2ml, 46. 4 ^e/U) ^M^Xm^ELX^m^mWLfZo Rf^^W^ 1 

)^^$-^T (2RS, 3RS) -3- (e-jJ' n t3-3-t°y i^/l-) -3-t KP^i^- 
2- ( (4- (Vy 7;V;J-ap«^;w) :7 3^c^;v) 7'afc°:t^^ (7. 4g, 

8 9 %) tr#fCo 

10 mp 145-146°C 

IRvmax'^W: 1715, 1591, 1464. 

Anal. Calcd for CieHisNOgClFj : C, 53.42; H, 3.64; N, 3.89 
Found: C, 53.48; H, 3.93; N, 3.66. 

^H-NMR (CDCI3) 5 : .2.90-3.20 (3H, m), 5. 11 (IH, d, J = 4; 4 Hz), .7. Z4 (2H, d, 
15 J = 8.4 Hz), 7.33 (IH, d, J = 8. 2 Hz), 7.49 (2H, d, J - 8. 4 Hz), 7.78 (IH, 
dd, J = 8.2, 2.2 Hz), 8.35 (IH, d, J = 2.2 Hz). 

5) (2RS, 3RS) -3- (6-i^nD-3-fy v?;w) -3-t Kcidr->-2-^ ( (4 

- ( h y 7/1^:^0/^/1^) ya:,=:-jV) ^fjv) •:fx2\i°^^^m (5. Og, 13. 9 
5 y ^/W (Dr- h7 t (15 0ml) i^WKs -yy ztL^jvi!ss7.iS;^3 }\^T 

20 K ( 3 . 3ml, 1 5 . 3 5 y ^iV) thy :t.^jV7 (2. 9ml, .20. 
g^y^/l^) lB#rHlMWbfc. KJ^^^SSr;^^^^. tK (200ml) ^ 

n^xmw=^'^)^ ( 2 0 0 m 1 X 2) xm^ ufcc mm.^ i ^^is^x ^fp*w 

25 ^'ir-y-:/3!)^b^^S^$-&T (4RS, 5 S R) - 5- (6-;^ o n- 3-t:°y v?/V) - 
4- ( (4- {Y3yMxi:^^)V) y ^^/U) -1, 3-;^'3ri^y y v^:/- 

2-;^->' (4. 2 9g, 8 7%) 
rap 176-177t; 

IRvmax'^'^cm"^: 1767, 1590, 1568. 
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Anal. Calcd for CieHigNaOgClFj : C, 53.87; H, 3.39; N, 7.85 
Found: C, 53,86; H, 3. 57; N, 7.66. 

'H-NMR (CDCI3) 6 : 2.22-2.50 (2H, m), 4.26-4.40 (IH, m), 5.16 (IH, brs), 5.84 
(IH, d, J = 8.0 Hz), 7.16 (2H, d, J = 8.0 Hz), 7.43 (IH, d, J = 8. 2 Hz), 
5 7.57 (2H, d, J = 8.0 Hz), 7.73 (IH, dd, J = 8. 2, 2.6 Hz), 8.41 (IH, d, J 
= 2.6 Hz). 

6) (4R S, 5SR) -5- (G-^J' n P-3-fc°!; v'/U) -4- ( (4- ( h U 

Va^z^jV) :^=f-)V) -1, 3-;e-=¥f-yy v':/-2-;^:/ (5 0 0mg, 
1. 4 0^y^/U) (DT-^ hz^hyyk (5ml) m^\C—UWX^-t-Zf^)V (3 6 
10 7mg, 1. 6 8 5: y^/V) *5j:t>*i>^^7WT5:y b-y v^:x (1 7mg, O. 14 
^^)^)V) itn^. ^^aX' 2 NfTO^ bfCo ^^^.-^I'^rn^. tK (,20ml) 

1 

f^L. (2 Om 1 X 2) -etttUbfCo ttt±l^^^fP:t:^T?5fer^L. ^ 

^^$ii:T(4R S, 5 S R) -5- (6-i^ p n-3-t°y t^/P) -2-;^=3ry-4- ( (4 

15 - ( h y 7/v;^o;^5^/P') y^^z^/u) ^^/u) -i, 3-:t^'9->^ V i^y-3-^;\^^ 

l^mi, l-v^7«.^/^^^/^ (1. 19g, 9 3%) ^#fCo 
mp 170-174^; 

IRvraax'^W: 1821, 1723,. 1464, 1362. 

Anal. Calcd for C21H20N2O4CIF3 : C, 55.21; H, 4.41; N, 6.13 ' 
20 Found: C, 55.44; H, 4.28; N, 6.22. 

'H-NMR (CDCgS: 1.49 (9H, s), 2.60 (IH, dd, J= 14.2, 8.8 Hz), 3.01 (IH, 
dd, J = 14.2, 5.2 Hz), 4.82-4.96 (IH, m), 5.70 (IH, d, J = 7.0 Hz), 6.85 
(2H, d. J = 8.0 Hz), 7.18 (IH, d, J = 8.4 Hz). 7.36-7.46 (3H, m>, 8.27 (IH, 
d, J = 2.2 Hz). 

25 7) (4RS, 5 SR) -5- (6-:^nn-3-fy-i^/U) -2-;^^ry-4- ( (4- 

(h y 7yw;^p^f-/w) ya^z^M ^^/^) -1, S-:t^-^y])i^y-3-:iU;u^:y 

mi, 1 -v?^ ^/l^^^/W ( 6 0 0 m g , 1. 3 15.])^/]^) (Dpi (3. 
1ml) ICO. 5N(D7^mi\:i-h^J t^J^^^y-Zl'miiii (3. Iml, 1. 55^ 
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mm^^^^ (5 Om 1 X 2) "CttWU/Co iftttll^^iS?o:tM7XT'gfci^U M7km 

^Xmmit^Hlh ( 3 2 1 m g , 5 7%) ^#fCc 
mp 157-158°C 

5 IRvmax™"cm"^: 1682, 1618, 1588, 1522. 

'H-NMR (CDCI3) 6 : 1.34 (9H, s), 2.70-2.90 (2H, ra), 3.85 (IH^ brs), 4. 09 (IH, 
brs), 4.62 (IH, d, J = 8.8 Hz), 4.96 (IH, s), 7.24 (2H, d, J = 8.0 Hz), 7.35 
(IH, d, J = 8.0 Hz), 7.53 (2H, d, J = 8.0 Hz), 7.73 (IH, dd, J = 8.0, 2.6 
Hz), 8.4 (IH, d, J = 2.6 Hz). 

10 Mi^^i 2 0 2 

. N- ((IRS, 2 SR) -2- (e-iJ' PP-3-t°U v'/V') -2-t Kndr>>-1-. ( (4 
1) 1, l-v^;^f->'WJc:^/k (iRS, 2SR) -2- (6-:J^UD-3-t°yi//V') 

15 -2-1: ( (4- {V)}yj^^^^'^J^) y^=^j^) p«f-/^) 

/W-^^- h (8 8 Omg, 2. 0 4^ jJ^/W) h y y;v^umk (8ml ) ^OX) 
T'inx. 10i>^#Lfc„ ^^Mii^W^. tK (2 0ml ) T'^IRU 1^^^^/^ 
(2 Om 1 X 2) T*ttWLf::„ ^^ttl^i^tr^^P^:^7KT'^5fe^^U MimBr^ -if ^-^y 

20 ^^iirT (IRS, 2SR) -2-T5:/-l- (6-^pn-3-t°]J v^/P) -3-.(4- 
( M; 7 7^5^/1^) 7a.:=^/l^) - (6 0 2mg, 8 9%) ^# 

mp 103-104'C 

IRvmax'^'cnf': 1588, 1568, 1460. 
25 Anal. Calcd for CigHuNgOClFj: C, 54.47; H, 4.27; N, 8.47 
Found: C, 54.57; H, 4.19: N, 8.39. 

^H-NMR (CDCI3) 6 : 2. 42 (IH, dd, J = 13. 6, 10. 4 Hz) , 2. 76 (IH, dd, J = 13. 6, 
3.0 Hz), 3.30-3.44 (IH, m), 4.76 (IH, d, J = 4. 4 Hz), 7.24 (2H, d, J = 8.4 
Hz), 7.36 (IH, d, J = 8.4 Hz), 7.55 (2H, d, J = 8. 4 Hz), 7.75 (IH, dd, J 
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= 8. 4, 2. 2 Hz) . 

2) (IRS, 2SR) -2-T^y-l- (6-i> nn-S-bfU v^/v) -3- (4- 
(hy y'/U;tP^^/l-) ya^::^)V) -l-7°^^^V— (250mg, 0. TB^y 
^/W) (^Tir h::^MJ/^(15ml) ^\Wi^A-y )Virx:i'fy ^ VVU jVH^vW. (1 
5 44mg, 0. 7 6 ^ y^/V) joit)«l-ai^/k-3- (3-v^;^f-/ur^/yD tVl^) 
;;^;WJj?v^^ ^ K -it^^ (2 1 8mg, l. l 4 5: y *3 j^-Q^l-t KD:3r^/- 
l H-^^'i^ h y T;/-/W (1 l 6mg, 0. 76^y*/W) ^t^TLXUUX^'^ 
til^tfCo SJ^?*g^7X (10 0ml) T^I^Ls (1 0 Om 1 X 2) T* 

2 4m g, 8 5%) ^#fc„ 
rap 188-189'C 

IRvmax'^'cm"': 1642, 1626, 1601, 1534, 1462. 

Anal. Calcd for CgeHigNjOjClF^ • 0. 2H2O: C, 61.66; H, 3.86; N, 5.53. 
15 Found: C, 61.56; H, 3.91; N, 5.37. 

^H-NMR. (CDCI3) 6 : 2.89 .(1H, dd, J = 14.6, 11.0 Hz), 3.08 (IH, dd. J = 14.6, 
4.4 Hz), 4.04 (IH, brs), 4.68-4.84 (IH, m), 5.13 (IH, d, J = 3. 6- Hz), 6.04 

t , 

(IH, d, J = 8.4 Hz), 6.92-7.20 (2H, m), 7.22-7.70 (8H, m), 7.82 (IH, dd, 
J = 8.0, 2.6 Hz), 8.09 (IH, d, J = 8.0 Hz), 8.44 (IH, d, J = 2.6 Hz). 
20 2 0 3 

N-((1RS, 2 SR) -2- (6-i5'PP-3-fc°y v'/w) -2-1: Kn^e^-l- ( (4 
- ( h y 7/l';tP^^/l^) ^f-)V) :x.^jV) -3-7^c^>'^7't3/^°vr ^ 

K 

(IRS, 2SR) -2-T^y-l- (6-^oP-3-t:°y v^/L') -3- (4- (hy 
25 y jViT'a :7a:c^7^) -l-yD/^V^/^ (2 5 Omg, 0. 7 6 5: y ^/l^) 

(OWk=^^J^ (10ml) 3-7 3i-yW7°n yfis^z^jV^ n y K (168ml, 

1.13^ y^/W) J; t>'l&f flStpjc (10ml) ^iP;iT^Mt:«ti#L7to 
mM'^i^f^ (10 0ml) T*|gr^U l^^^^^/l^ (1 0 Om 1 X 2) T*ttmLfc„ 

366 



wo 02/059077 PCT/JP02/00532 

m^mB^i'^^-^^'^y^^^bWi^^^^xmmit^!^ O O 2mg, 8 6%) 

mp ug-iscc 

IRvmax'^^W: 1651, 1541, 1456. 
5 Anal. Calcd for C24H22N2O2CIF3 : C, 62.27; H, 4.79; N, 6.05 
•Found: C, 62.44; H, 4.96; N, 6.05. 

'H-NMR (CDCI3) 8 : 2.30-2.50 (2H, m), 2.60-2.92 (4H, ra), 3.90 (IH, s), 4.24-4.40 
(IH, in),. 4.80-4.90 (IH, m), 5.36 (IH, d, J = 8.2 Hz), 7.00-7.40 (8H, ra), 
7.48 (2H, d, J = 8.0 Hz), 7.56 (IH, dd, J = 8, 0, 2.6 Hz), 8.32 (IH, d, J 
10 =2.2 Hz). 

2 0 4 

1, l-v^p^^/l^^f^/l' (1 R S, 2R S) -2- (6-i57 p p-2-t°3; v^/V) -2- 
t KT3ds^i/-l- ( (4- ( b y :7/^;^n^^/k) 7*— /U) /i^/V) au^;v)j)VA 

15 1) 6-^ P 0-2-^1; >;?i^;«7/^7j^>^ (1 0 g, 63. h % ^) =^ )V) (O'r V y 
l:KP77^(150ml) 1,1' -%}Vif^=:-)V\f7s- 1 H-'f ^ ^V—)V ( 1 

1. 3g, 6 9. 8^y*/v) ^n^. % Q ^%m^m.\^fc. mM^nWik. ^ 
p vm^j^f-)\^'^^^^y'^j^% (lOg, 34. 9^y =^)v) ^mtl. 3 

O^^^LfCo K^&^iCTK (2 00ml) -^ISXTL. I^^^if^/V (2 0 Om 1 X 2) 

1 ) TMi^ 3 - ( 6 -i^ P n-.2 - 1° y - 3 y ^ p ( 7 . 

9 6 g , 5 5%) ^^^m^<l^ b L-C#fCo 
IRvmax'^'cra'': 1738, 1713, 1651, 1645. 
25 Anal. Calcd for C10H10NO3CI: C, 52.76; H, 4.43; N, 6.15 
Found: C, 52.63; H, 4.55; N, 6.02. 

^H-NMR (000X3)6: 1.20-1.40 (3H, m), 4.15 (2HX2/3, s), 4.14-4.32 (2H, m), 
6.35 (lHXl/3, s), 7.37 (lHXl/3, d, J = 6.6 Hz), 7.53 (1HX2/3, d, J = 7.0 
Hz), 7.70-8.02 (2H, ra), 12.31 (lHXl/3, s). 
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2) 3- (6-iJ'OP-2-fc:°]; v?/!^) -3-;^=3f-yyD (7. 6g, 
3 3. 4^y/e/U) (01, (50ml) mm^^miti-Y)) 

!>A (6o%^^'l4, 1. 3 4g, 3 3. 4^y^/u) ^7K^«&T;!)Px. M^a-e2B#^l 

bfcc Kf&?^<^'4'(c 4 - m; ^/v-;^ p p< ^/v-^y v^/^:/d ^ K ( 7 . 9 8 g , 

5 3 3. A^))^;]^) (Dl, 2-v'p< h^v'^^J'i^ (5 Om 1) ^I^SrjiTU. SIS 

m^mMxw^m^\.tL, mM^i^ (2 o om i ) mm^-M-^ixi 

±. (2 0 0ml X 2) T'ttmtfCc i4tB^S^7K*3 J;t/t&fp^ll7K-c?5fe 

10 -2- ( (4- ( by ^/uj^-DT^^y^) :7ai^yi-) 'fxi\^irym^i-jv (1 

3. Og. 10 0%) ^ilfe?ftt^#I^LT#/Co 
IR V max'^'cm"^ : 1732, 1709, 1576, 1563. 

'H-NMR (CDCI3) 6: 1.14 (3H, t, J = 7.0 Hz), 3.24-3.50 (2H, m), 4. 02-4, 20 (2H, 
m), 4.99 (IH, t, J = 7.2 Hz), 7.42 (2H, d, J = 8.0 Hz), 7.52 (2H, d, J = 
15 8.0 Hz), 7. 81 (IH, t, J = 8. 0 Hz), 7.97 (IH, d, J = 6. 6 Hz). 

3) {Q. Og, 6 6. 1 5 ^ y ^/W) COv'jt^/Wji— T^yl^ (2 0 Om 
\) W^k^-^Mi^^^'^M-yVV ^J>^ ib. Og, 13 2$y^/^) »x.T^ja-C' 

S^bfCo 3- (6-i5'nP-2-t°y v'/u) ( (4- (by7/i-;^P^ 

20 f-jV) ya^^/U) :^^)V) 7°p t";^-^^:^^^/^ (1 2. 7g, 3 3. 1 5; y ^/W 

(10 0ml) Wrn^s - 2 OX^iz.X^KmMLtc:^mih^^ 
.miE#b'<^v^^^/i^^-r/w^?^^i^o < V) mrLtCo 2 O'CtcT 3 0^ 

mW^^. R!tM^^im^M.m^M^Xi^:i^y'f-L, MI-tK (2 0 0ml) ^M^. 

mm^^^^ ( 3 0 0 m 1 X 2 ) xmm tfc„ mmm^Ti^isxrimm-k^x-m^ b> 

^'yy^— ('^=¥f->' : @^^^5^yu=4 : 1) T'i^lliU 3- {6-^ X2U-2-\i' V 
v?/l^) -S-t Kp=35-v'-2- ( (4- ihVyMi=i?^'f-M y^^^/U) -f 
Pk'';^:x^jc^/l' (4. Ig, 3 2%, (2RS, 3RS)^i|s:: (2RS, 3SR) 
^$:=1:1, crude) -^U^Mmh LT#/Co 
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^H-NMR (CDCI3) 8 : 0.95-1.10 (3H, m), 2.80-3.40 (3H, m), 3.82-4.08 (2H, m), 
4.78 (lHXl/2, dd, J = 9. 6, 4. 4 Hz), 5.08 (lHXl/2, t, J = 5.0 Hz), 7.10-7.70 
(7H, m). 

4) 3- (6-^^^ Pn-2-t'y v^/l^) -3-t Kdj^tv-- 2- ( (4- (hy:7;W;rn 
5 p<f-/^) ysLz^jv) (4. 1 g, 10.. 7 ^]>^;v) 

(O;^ J {2 Qm\) mM^. 2 ^^^K^-fb^ i^TK^IS (l 0 . 7ml, 

2 1. 4 5: y ^Mx.xmMx^^w^ Ltc, Ef^^m^ 1 m^w^x^^ t L 

fct> iafPSW7R^iPx.p 8 l^iSSt. mi^^^/^ (2 0 Om 1 X 2) T'ttW 

^Dn-2-tryi^/V') -3-b: Kp'=¥;/-2- ( (4- ( h y :7 /V;^ p ;^ f^/l^) . 7 * c:^ 
yl^) 7^5^71^) ynt';^:/^ (3. 3g, 86%, (2RS, 3RS)^: (2RS, 

3 S R) ^= 1:1) tr#fCo 

^H-NMR (CDCI3) 6 : 2. 20-2. 60 (IH, m), 2,80-3.30 (2H, m), 4.73 (lHXl/2, d, 
15 J = 7.4 Hz), 5.30 (lHXl/2, s), 6.64-7.40 (7H, m). 

5) 3- (6-:^^ P i3-2-try v?/U) -3-t Kn=3rv'-2- ( (4- {\3y}^irxi 

73i;=/W) y^'^jV) (3. I g, 8. 6$y^/W <^xh7 

. tKt377>' (10 0ml) -yy )Vr\^Y (2. 0ml, 

9 . 5 5 y ^/W) b y J^f^/U-T ^:^(1. 8ml, 12.9^y */V) ^^BX-s 

20 1 B^Wfiilg^ Lfc„ tK (15 0ml) lr;[in:tTg^i^^^/i^ ( 1 

5 Om 1 X 2) T'ttWbfCo f4W;K^iafPfiW7K> ia^^lt7KT*li|gi5>:j!ifcit U i^TK 

•y-V^^e^ffj^^^-^TS- (6-^aa-2-t°y v^/U) -4- ( (4- (hy7/V;^P 
7^ ^/w) 7 ::.^^/^) p< f'/l') -1,3 -ir^^-/ y v^:^- 2 ( 1 . 1 8 g . 38%, 
25 (4RS, 5RS) (4RS, 5 S R) <^s= 3 : 2) tr#fCo 

^H-NMR (CDCl8)6: 2. 18 (1HX3/5, dd, J= 13.4, 7.0 Hz), 2.62 (1HX3/5, dd, 
J =13. 4, 3.8 Hz), 3.05 (1HX2/5, dd, J = 13. 4, 9.2 Hz), 3.36 (1HX2/5, dd, 
J = 13. 4, 4.4 Hz), 4.16-4.30 (1HX2/5, ra), 4.40-4.56 (1HX3/5, m), 5.19 (IH 
X3/5, s), 5.29 (1HX2/5, d, J = 5,0 Hz), 5.37 (1HX2/5, s), 5.83 (1HX3/5, 
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d, J = 8.0 Hz), 7.10-7.82 (7H, ra). 

6) 5- (6-^n.n-2-t°]; v?/V) -4- ( (4- ( hU n p{ ^/u) y auc:. 

^^yw) -1, {\. 0 8g, 1. 405:U^/K 

(4RS, 5RS) : (4RS, 5 SR) 1^=3 : 2) (^T^ h y/i. (10 
5 ml) mWXC.-Z.WLWJ'- t (793mg, 3. 63^]J ^/l') *J J;t>*v?p« ^ 

/PT5:y t'U v'y (3 7mg, 0. 3 0 5 ]) ^/V) ^;!jPx.s ^MT^ 3 0:$3^^i^Lfc, 

tK (20ml) T'^i^U mW=^^f\^ (20ml X2) T*ttWL 

10 ^tUU. v^>r y7°P tVl^^-X/l^— ^i^V;6>bS^^$■^i:T. (4RS, 5SR) 
-5- (6-iJ'Pa-2-t°y ^✓^/w-) -2-;t=¥y-4- ( (4- ( h y 7/U;tn 7< ^/l') 7 

(3 0 Omg, 2 2%) ^Sr#^o 
IR V max'^^'cm-^ : 1817, 1726, 1566. 
15 rap 125-126*0 

'H-NMR (CDCI3) 6 : 1-55 (9H, s), 3.24 (IH, dd, J= 13.6, 8.0 Hz), 3.44 (IH, 
dd, J = 13. 6, 4. 4 Hz), 4. 76-4. 86 (IH. m), 5. 13 (IH, d, J = 2. 6 Hz), 7. 22-7. 32 
(2H, m), 7.40 (2H, d, J = 8.0 Hz), 7.62 (2H, d, J = 8.0 Hz), 7,66 (IH, t, 
J = 7.8 Hz). 

^^$-^T (4RS. 5RS) -5- (6-tJ'PD-2-1f.y v';^) -2-^^y-4- ( (4 
- ( b y 7/l';^-D^^/v) 7 ;^^/P) -1, 3-;t^f-i^y v'^-3-;&/V'#^ 

ymi, l-v'pt^/W'^^/^ (7 3 5mg, 5 3%) <^#rCo 
IRvmax'^W: 1823, 1726, 1566. 
25 mp 166-167'C 

^H-NMR (CDCI3) 6 : 1.44 (9H, s), 2.65 (IH, dd, J= 14.0, 8.0 Hz)., 2.89 (IH, 
dd, J = 14. 0, 5. 4 Hz) , 5. 02-5. 16 (IH, m) , 5. 66 (IH, d, J = 6. 6 Hz) , 6. 88 
(2H, d, J = 8.2 Hz), 7.26 (IH, d, J = 8.2 Hz), 7.40 (2H, d, J = 8. 0 Hz), 
7.50 (IH, d, J ^7,6 Hz), 7.73 (IH, t, J = 7.8 Hz). 
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7) (4RS, 5RS) -5- (6-^PP-2-t''y v^;!^) -2-:^'^y-4- ( (4- 
(h])yji-:tx2;^'^M yp^=^M -1, 3-:^^i^y U v^V-3-;^/^7j?>' 

^l, (6 7 7mg, 1. 46%]}^M <0;^^y-/U (3. 

5 ml) \CQ. 5N(D7^miti-h]} ^J^/i' 5ml, 1. 7 5^ 
5 y ^/V) ^7K?^T;!JP;t. MUX* l NFF^m^ LfCo Si^i;«St-7K (50ml) ^M^. 

mm^^j^ (50ml X 2) -e^fittiLfco i^mm^mn^MT^vmwu 

^S-fb-^i^ ( 5 5 0 m g , 5 7%) 
10 IR V max'^'cm'^ : 1682, 1530. 
mp ISQ-ieO'C 

'H-NMR (CDCI3) 6 : 1.36 (9H, s), 2.67 (IH, dd, J= 15.0, 5.8 Hz), 2.87 (IH, 
dd, J =15.0, 8.4 Hz), 4.12-4.30 (IH, m), 4.60 (IH, d, J = 5. 6 Hz),. 4. 90-5. 10 
(2H, m), 7.19 (2H, d, J = 7. 8 Hz), 7.20-7,32 (2H, ra), 7.45 (2H, d, J = 7. 8 
15 Hz), 7.61 (IH, t, J = 8.0 Hz). 

MMm 2 0 5 

N-((1RS, 2RS) -2- (6-:i^ DP-2-t°y v'/W) -2-t KP=^riX-l- ( (4 

20 1) 1, 1 -v^7« (IRS, 2RS) -2- (6-:^Pt3-2-t°y v^/U) 

-2-t Kn^^v'-l- ( (4- (hV y^^^^ /f-/^) y^^^-)^) aL^/v:^ 
/w^^- b (50 0mg, 1. 16^ V'^M \^ h V y/l^:tnB^ (8ml) SrO°C 

xM^. 1 o^MWLtco Rjt^m^Mm'^. tr (2 om 1) -v^^iu mm^'f-j^ 

(2 Om 1 X 2) -TftitiiLfCo tttti^S$r^^:^:^7KT*^i^L. MtKM-^ !> 

(IRS, 2RS) -2-T^y-l- (6-i? n t3-2-t°!) -✓^/W) -3- (4- 
{h]}yM^:^'f-Jl^) ys^=-M -l-ya/</-;U (3 0 2mg, 7 9%) ^# 

IRvmax'^W: 1757, 1586, 1563. 
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mp Sg-QO^C 

^H-NMR (CDCI3) 6 : 2.54 (IH, dd, J =13. 6, 9.8 Hz), 2.77 (IH, d, J =13.0 Hz), 
3.44-3.58 (IH, m), 4.74 (IH, d, J = 4.4 Hz), 7.16-7.32 (3H, m), 7.57 (IH, 
d, J = 7.4 Hz), 7.52 (2H, d, J = 7.4 Hz), 7.62-7.74 (IH, m). 
5 2) (IRS, 2RS) -2-7^y-l- (6-i;'aa-2-t:°yv'/V) -3- (4- 
ihVy/l^:^npi^/U) :7aic::7l/) -l-yn/-?y— /i^ (2 5 Omg, 0. 7 6.^ y 

.^/p) (DT± h y/i- (1 5m 1 ) Mmk^4-yju:ttii-y'^uy^ju^y^\i 

4 4mg, 0. 7 6 5 y^/l') *5j;01-ai^yW3- (3-v?p(^/^X^y 7°D tVl^) 
;i7/k#v^.Y ^ K -it^li (2 1 8mg, 1. 1 4 ^ y ^/U) *5j:tl«l-t Kp^^^/- 

10 1 H-^>^y h y T>/-/u (iiemg, o. 76^y ^Mx.xm^^vm^ 

ti^L-fCo ^ft^^^7i(. ( 1 0 Om 1 ) T'^^U g^i^^f^/V (1 0 Om 1 X 2) T 

MM*LfCo n^^t:iyV ^^Ji^^yJ>.^ ^-^ h^yy^— (^^f- :/ : 

^/i'=4 : 1) x'i^m\^. WF^^f/^-^^-^yt^hw^^-^'^x.mmit^^ (2. 

15 6 7mg, 7 0%) Sr#fCo 

mp 225-226°C . 
IR V max'^'cm"^ : 1639, 1624. 

'H-NMR (CDCI3) 5 : 2.83 (IH, dd, J = 14.0, 5.2 Hz), 3.02 (IH, dd, J = 14.0, 
9.6 Hz), 4.74 (IH, d, J =5.6 Hz), 4.80-5.00 (IH, m), 5.10-5.20 (IH, ra), 
20 6.46 (IH, d, J = 8.6 Hz), 7.00-7.12 (IH, m), 7.20-7.60 (9H, m), 7.64-7.76 
(IH. m), 7.84 (IH, d, J = 7.6 Hz), 8.11 (IH, d, J = 8.0 Hz). 
MMM 2 0 6 

1, l-i^;^^^/!^^^^/!^ (1 RS, 2 SR) -2- (6-:J^ D a-2-fc'y -✓^/I^) -2- 
tKn^v'-l- ( (4- ih])y/l^:^X2pif-/U) yau:=./U) :sL^;ViJ)V/^ 
25 b 

(4RS, 5SR) -5- (6-iJ'aP-2-fc:°y v'/W) -2-;a~^y-4- ( (4- (h 
))y)Vis-u:^^jV)y:t.:=.)V):^^;v)-\, 3-;^-'¥i^^/y v^V-S-p^/P-^KV^l , 
l-v=p<f-7V:i^^/'V (2 3 7mg, 0. ^ 2%^ (Oi- ^ ^ —jV .{\ , 2 5in 

\)wm^^. ^\>i<n>im.\Yr^\'^)t?2^^^ j-jvmm {1. 25mi, o. 52 
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^ y ^7i^^TM^. ^m.x- 1 mm^w ltco R^m^7\(. ( 5 o m i ) ^mx.. 

m^=^^J^ (5 0ml X 2) T^ttWtfCo ^fiW^S^lafP^:^7KT*?5fe^f•U »M 

■frT^Mib-a^t) ( 1 5 0 m g , 6 7%) Sr#fCo 
5 IRvmax'^cm"^: 1694, 1505. 
mp 134-135'C 

'H-MR (CDCI3) 6 : 1.24 (9H, s), 3,13 (2H, d, J = 7.8 Hz), 4.10-4.30 (IH, ra), 
4.62-4.90 (2H, m), 7.20-7. 30 (2H, m), 7.30-7.52 (2H, m), 7.56-7.72 (3H, m). 
MMM 2 0 7 

10 N-((1RS, 2 SR) -2-t (4-P'a:/=¥^/7ai^>'l^) -1- ( (4 

- (hi) :7/^;rnp^^/V') ^f-/W) ^^/V) -4-:7/l^;d-p- 1 --^7^? 1/ 

1) 3-7^y ^v'^S*^ (1 3. 5g, 6 3. 0 ^ y^/W) (^T by t Fp 
7 7^^ (1 5 0ml) 1 ' -:Jt;/l/7}?::^/Wlf 1 H-'f ^ (11. 

15 2g, 6 9. 3 ^V'i/V') mUX'Z O'^MWLtCo EUL-m^-r^y^'^/ 

3L^jV--?^:^^y^J^m.{10%, 3 4. 8 ^ y ^/l-) ^^TL. WI^-Q2m^MW\^ 
fc, RJt>m^$lfm^'^^^ (5 0ml) joJ;t>'7K (5 0ml) ^M^. S(-7KS<^P 
. H;d5^tit-^^5*T^lt^^iP^yt„ ^ft-W^^m^'f-^^ (2 0 0ml X 2) 

20 .a®ife^^/y AiJ' X2'^Y-ifyyy(^ : g^g|ct^/u= 4:1) 

T'i^MU 3-;a-^y-3- (4-7a.y =3rv^7cii=/W) T'p l:";^^'^^^/^ (17. 

9 g, 10 0%) ^n-^m^l^t LT#fc, 

IR V max'^^'cra"' : 1744, 1694, 1582, 1489, 1439. 

Anal. Calcd for Ci7Hi604 • 0. IH2O: C, 71.37; H, 5.70 
25 Found: C, 71.11; H, 5.89. 

"'H-NMR (000X3)6: 1.20-1.40 (3H, m), 3.95 (2HX4/5, s), 4.12-4.30 (2H, ra), 

5.62 (lHXl/5, s), 7.02 (?H, d, J = 7,4 Hz), 7,04-7.30 (2H, m), 7.30-7.60 

(4H, m), 7.66 (IH, d, J = 7.6 Hz). 
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2. 8 ^ y -^-/k) (D 1 , h^i^^i^ y il 0 0ml) mm^7miti'V]) 

^J^ (6 0%^fitt, 2. llg, 5 2. 8^y^/U) ^Tkif^TlJWPL. mUV30^ 
mW UfCo Ea^MOfpliC 4 - b y 7/W;^n ^ ^/W-^>'i?yP:/n 5: K ( 1 2 , 6 g , 

5 l^^^m-C4^TOr#tfc„ ^>m^^ (2 O Om l ) (^cf i^^^i^^U (2 

0 0ml X 2) Tfl^tHtfeo ttail^^7X*5it/iafP:t:^7K-egfc#U M7>:«-vi/ 

3-;^dry-3- (4-7^y ^^j^-J/^^:.^/!^) -2- ( (4- ( h y 7 

t'';a->^il^5^/l' (15. 4g, 6 6%) ^#fCo 

10 mp 77-78°C 

IRvmax'"^cm-^: 1738, 1694, 1582, 1489, 1437. 
Anal. Calcd for C25H21F3O4: C, 67.87; H, 4.78 , 
Found: C, 67.92; H, 4.89. 

^H-NMR (CDCI3) 6 : .1. 10 (3H, t, J = 7. 4 Hz) , 3. 35 (IH, d, J = 7. 4 Hz) , 4. 09 
15 (2H, q, J = 7.4 Hz), 4.53 (IH, t, J = 7.4 Hz), 6.94-7.04 (2H, tn) , 7. 10-7. 70 
(IIH, m). 

3) mtM.^ i7J 3 9g, 5 4. 2 ^ y^/l-) (Dv^^^/l^oi'-T^/l/ (1 5 Om 

1) mm^:^mi[:^ ^ mi- h ]) (4. n.g, los. 5^1)^/1^) ^ap^t 

20 -2- ( (4- ( M; 7yV;tDp{^/^) y:iL::^jU) p< 5^/U) y P tT^^-g^cc 

5=-7W (lOg, 25. 95:y ^/V') (Di^3:.'^/U:i^^v-/U (50ml) M^^M^X 
m^U.X 3 0 ^^mW bfco TKi^Ts 1 ^S:^^=l:^JD;iTi7 L. ■ JII^tK 

(2 0 0ml) ^:?IPx.. ( 3 0 0 m 1 X 2 ) LfCo ^iHU^T^i^ 

i:-c^mi±m.7isx^^\.. Mykm^-rii^^^'y^j^x^m^^m^Ltz., mm^ 

25 v'y ;^y/l^;^7 7AiJ'DV h^7:7^— (M^^o^f^/V) "ClI^L, (2RS, 3RS) 
-3-fc: Kni=3f-i/-3- {4-y a:./ ^i/y :xi=^/U) -2- ( (4- ( h y yj\^:tupi^/l') 

i7cc-/p) ^^/^) T'pt:';^^^^^/^ (1 2. Og, 10 0%) ^M^^'ik^t 

Lxmco 

IR V max'^'cm'^ 1728, 1713, 1584, 1487, 1447. 
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Anal. Calcd for C2bH23F304: C, 67.56; H, 5.22 
Found: C, 67.46; H, 5.20 

^H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7.2 Hz), 2.90-3.12 (4H, ni), 3.90 (2H, q, 
J = 7. 2 Hz), 4.98-5.08 (IH, m), 6. 90-7.40 (UK, m), 7.48 (2H, d, J = 8. 0 
5 Hz). 

4) (2RS, 3 RS) -3-t Kp^v-S- (4-7a:/^i/73^c:^/V') -2- ( (4 

- (h y 7/W::rpp<^/w) yzs:.:=.?v) T'n (11. 8g, 

26. e^y^/U) <0^^ UOml) Wm^. 2 ji^TK^^I^-^ MJ !> AtK 

mW. (2 6. 6ml, 53. 2 ^ U ^yW) ^M^X-MMX^ AmW^W\^fz.o 
10 ^1 ^"^mt^mit Lfc^. g^^oi^/U ( 2 0 0 m 1 X 2 ) "et^W tfCo 

®i^lirit^^5^/V'-^^f-:X/{i^e)Sj^^$-&T (2RS, 3RS) -3-t Kndr.i/ 

-3- {A-y oL/^i/y oL^^jv) -2- ( (4- ( b y y aL=^M 

.=f-;v) f;^:/^ (9. 0 g, 8 1%) ^#fc„ 

15 rap 128-129°C 

IRvraax^W: 1713, 1586, 1489, 1447. 
Anal. Calcd for C23H19F3O4: C, 66.34; H, 4.60 
Found: C, 66.41; H, 4,58. 

'H-NMR (CDCI3) 6 : 2.86-3. 14 (3H, m), 5. 10 (IH, s), 6. 90-7,02 (3H, m), 7.02-7.22 
20 (5H, m) , 7. 22-7. 40 (3H, m) , 7. 47 (2H, d, J = 8. 0 Hz) . 

5) (2RS, 3RS) -3-t Kci=^>'-3- (4-7^/ ^^7^:=^/^) -2- C (4 

- {Y))y/i^:tti^'J-;V) yoLZ^jV) p<^/W) 'fxi\firVWL (7. Og, 16. 8 
^ y^;^) (D-r (18 0ml) v^^cxi^yW/i^T^/is y 
v^K (4. 0ml, 18. 5 5 y^/l^) <b h y^5^/l^T5i^ (3. 5ml, 2 5. 

25 2 ^ y ^JV) ^Mtl. 6 NF»fi3t»S tfCo mM-^W^Wi. tK (200ml) ^ 
M7lXW^=^=^ (2 0 Om 1 X 2) -CfittlLfc. ttm^^^l^^^^s I&^pSW 

zn^/U— ^df-j^-v;6:>b#Jfe^^-a:T (4RS, 5SR) -5- (4-7^/drv'7 ji 
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^/W -4- ( (4- ihV yji^:tti/^jv) y3.=-)V) ^=f-)V) -i, Z-t^^V 
yi>y-2-;t>' (6. 4 0 g, 9 2%) ^#/co 
mp 110-111°C 

IR V max™"^cm'^ : 1759, 1617, 1586, 1489. 
5 Anal, Calcd for C23H18F3NO3: C,. 66.82; H, 4.39; N, 3.39 
Found: C, 66. 78; H, 4.25; N, 3.14, 

'H-NMR (CDCl3)5: 2.30-2.50 (2H, m), 4.18-4.30 (IH, m), 5.22 (IH, s), 5.77 
(IH, d, J = 8.0 Hz), 6.96-7,04 (4H, m), 7.04-7.20 (4H, m), 7,30-7.44 (3H, 
m), 7.55 (2H, d, J = 8. 0 Hz). 
10 6) (4RS, 5 SR) -5- (4-7ai/ari/:7a^^/U) -4- ( (4- ( MJ 7/1^ 
;tP^f=-/W) 73i:=/V) ^f-)V) -1, 3-;t=3r1h^/y v^>-2-;r^ (6. Og, 1 

4. s^y-^-zv) oa^iJ^y-zk (10 0ml) ^^i^}^:8^^7K^^b■:^^^Jl>i^7K:^ 

m (9. 0ml, 7 2^y-=Eyv) ^jp^, 4^mniiaMLfco 

, . :^ ( 3 0 0 m 1 ) -e#f? ( 3 0 0 m 1 X 2) T'fittl tfCo tttll^^^ 

15 mv^-^w^'Q'im wmmr? ^ ^-^^y j>^-Q^w^WBM=^ (i r s , 2 s 

R) -2-T^y- l- (4-7aiy dE^^^ya^cn/l^) -3- (4- ih ]) 7 ^U^U ;i=^jU) 
Vau=^)\A (4. 2 1g, 7 5%) ^m^m^mtLXWc, t. 

IRvmax'^'cm"^: 1584, 1489, 1443, 1418. 
20 Anal. Calcd for CazHgiClFjNOis • 0. 2H2O : C, 61,82; H, 5.04; N. 3.28 
Found: C, 61.83; H, 5, 26; N, 3.24. 

^H-NMR (CDCI3) 6 : 2. 44 (IH, dd, J = 14. 2, 10. 2 Hz) , 2, 86 (IH, dd, J = 14. 0, 
2.8 Hz), 3.20-3.36 (IH, m), 4.64 (IH, d, J = 4. 8 Hz), 6.90-7.20 (6H, m), 
7.20-7.42 (5H, in), 7.53 (2H, d, J = 8.0 Hz). 
25 7) (IRS, 2 SR) -2-T5:y-l- (4-7^y=3{^v'7^-/l-) -3- (4- 
( h y 7/W;roy5^/W) 7ac^/W) -i->^a/^y-/l^ (4 0 Omg, 1. 03^y 
^/V) (DT-t b y /l^ (3 Om 1) W^{C4-yjU?tui-y^u:yjtj;U^:y^ (1 

9 6mg, 1. 0 3 ^ y^/W) *3j;U5l-J.f-y'W3- (3-v^y^;UT5:y7'nbV^) 
;i7/Wi^'v?-f K'it^it (2 4 7mg, 1. 5 5 5; y ^yW) *3 J;tJ«i-fc Kn^-:/- 
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lH-^yy>y Ty^-/V (1 5 8mg, 1. OS^y^/i^) ^M:^XMUX^1^^ 
mWLtCo SJ^i^lKtrTK (10 0ml) X^^U Wm^i"^^ ( 1 0 Om 1 X 2) T' 

5. ^1^:/3^l^pJS5fe^$^i:T. ^M^b-a-i^ (4 4 6mg, 7 7%) 
mp 184-185°C 

IRvraax^cm"^: 1642, 1537, 1489. 

Anal. Calcd for C33H25F4NO3: C, 70.83; H, 4,50; N, 2.50 

Found: C, 70.65; H, 4.56; N, 2,44. 
10 'H-NMR (CDCI3) 8 : 2.88 (IH, dd, J = 14,4, 10.6 Hz), 3,08 (IH, dd, J = 14,4, 

4.0 Hz), 4.76-4.94 (IH, ra), 5.09 (IH, s), 6.04 (IH, d. J = 8. 8 Hz), 6.95-7.50 
. (14H, m), 7.50-7.60 (3H, m), .7.66 (IH, d, J-= 8,0 Hz), 8, 10 (IH, d, J = 8, 4 

Hz), ... 
• MMM 2 0 8 

15 N-((1RS, 2 SR) -2-fc Kt3^V-2- (4-7cii/^^;^>'cii^>'l^) -1- ( (4 

. - ( M; 7/W;e-D;*^/w) :^=}-)V) :n^/k) -2>-y zsLzz-jv-fxi/^vr^ 

K 

(IRS, 2SR) -2-T^y-l- (4-73^/ -3- (4- ( 

y }Virxiy^=f-)V) y=L::^;U) -i--:7'ny'?y — (4 0 Omg , 1, 035:y^/v) 

20 (DW^^f-/^ (20ml ) 3 -7 ctc:i;t'yp t";^^/^^ n K (2 3 0ml, 

1 . 5 5^ y *3 J: t/^^pmw7K (20ml) ^M^xmu.xmuw^ tfc„ 

mM^i^ (10 0ml) T?#$RU mk^^^J^ (1 0 Om 1 X 2) T-ftmUfCo 

ife^i^i^^^/l— -^f->'^^e>S^^$^TSM^b^t> (4 7 2mg, 8 8%) ^ 
25 #/Co 

mp 134-135'C 

IRvmax'^W: 1645, 1584, 1489, 1445. 

Anal. Calcd for CjiHzBFsNOa: C, 71.66; H, 5.43; N, 2,70 

Found: C, 71,50; H, 5,47; N, 2,43. 
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'H-NMR (CDCI3) 6 : 2. 37 (2H, t, J = 7. 6 Hz) , 2. 58-2, 78 (2H, m) , 2. 85 (2H, t, 
J = 7.6 Hz), 3.20 (IH, d, J = 3. 8 Hz), 4.30-4.48 (IH, m), 4.78-4.84 (IH, 
m), 5.37 (IH, d, J = 8.4 Hz), 6.90-7.20 (lOH, ra), 7.20-7.40 (6H, m), 7.45 
(2H, d, J = 8.4 Hz). 
5 MMM 2 0 9 

N- ( (IRS, 2 SR) -2-t Kndfv'-2- (4-7a^/ ^iX^oi^/W -1- ( (4 

1) 4-:7aiydfv'^S#^ (1 0. 4g, 4 8. r^y^/u) <^xh7tKn 

8g, 5 3. e^v^ji^) ^M^. mm.vBo^mwLtzo R^^m^^-^^i^m^/ 

J^^;W^';t->:/!J?iM^ (7. 6 7g, 2 6. S^U^/V) ^Mk., ^m.X-2Jil^m 
^iiSISl-S^il^^/l^ (50ml) ^XXJ^:^ (50ml) ^^JP^. HJ-tK 

©pH;as^tt(;i/^5*t?^l&^^iPxLfCo SJ^:|^»i^^^/u (2 0 Om 1 X 2) 

1) T*)^i;iU 3-;^^y-3- {A-y ; ^l^y z:^^;V) T'n (1 
2. 9g, 9 3%) UT#fCo 
IRvmax'^cm"^: 1738, 1682, 1586, 1505, 1489. 
20 Anal. Calcd for C17H16O4: C, 71.82; H, 5.67 
Found: C, 71.63; H, 5.56. 

^H-NMR (CDClj) 6: 1.20-1.38 (3H, m), 3.95 (2HX5/6, s), 4.16-4.32 (2H, m), 
5.60 (lHXl/6, s), 6.94-7.12 (4H, m), 7.12-7.28 (IH, ra), 7.32-7.48 (2H, ra), 
7. 72-7.80 (2HX1/6, m), 7.88-8.00 (2HX5/6, m). 
25 2) 3-;^^y-3- (4-7^y ^^v'y'ci::^-/^) 7"t3t°;^^^^^/k (1 2 g, 4 
2 . 2 ^ y (Dl, 2-v^^ f df v-^^ ( 8 0 m 1 ) T^'m^TK^itf- h }) ^ 
A (6 0%fttt, 1. 6 9g, 4 2. 2 5: y^/l^) ^yK'^TM^s m^V3 0:^m 
#bfCo Sj;&;^<D't"(J:4-hy7/^;^p>^y^^i/v?/V7'n^ K (1 0. Ig, 4 
2. 2^y^/U) (Dl, 2-v^^ bdrv-^n^J^V (5 0ml) ^^^Sr?iSTt. S/SM 

t 
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^mm.V4WmMWLfZo ^^S^^^7K (2 0 0ml) <D^\Z.'^^, (2 
0 Om 1 X 2) -etttfciLfCo i^m^7kiiXUm\±^X^'^l^U MM^'^i^ 

3-:t^y-3- (4-73iy ^v'^a^ci^/V) -2- ( (4- ( M/ 7 /l^;^ p p< f^/l^) 17 

5 zn-zw) /^/i-) •fn\firv^:t.=f-)V (14. Og, 7 5%) <lr#fCo 

mp ST-eSt; 

IR V max'^cm'^ : 1738, 1682, 1586, 1505, 1489. 
Anal. Calcd for C25H21F3O4: C, 67.87; H, 4.78 
Found: C, 67.88; H, 4.89. 
10 'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7. 2 Hz), 3.37 (2H, d, J = 7.2 Hz), 4; 11 
. (2H, q, J = 7.2 Hz), 4.57 (IH, t, J = 7.2 Hz), 6.90-7.10 (4H, m), 7.12-7.26 
(IH, ra), 7.30-7.48 (4H, in), 7..51 (2H, d, J = 8.2 Hz), 7.90-8.00 (2H, m). 
3 ) (7..39g, 54. 2^y ^/U) v'3l^/^al— (15 0m 

1) :^?gf^:7K^»e^*:^M) e?-^ (4. 1 1 g, 10 8. .^tV^XX 
zc=.)V) -2- ( (4- {V])y/^:tn;^^;v) y aL:=.)V) p<9^;w) •ztxiydir^y'Wi^ 

(1 2 g, 2 7. 1 ^ U^/l^) (OV':^^)VaL^=r)V (5 0ml) W^^MXX 

^ta-e 3 0 rb^-a^ bfco 7K^^T^ ^/;&»i^^:^^^SP;tTi5'i>'f^U M{^* 

(2 0 0ml) -^t^TL. W^=^'f-f^ (3 0 Om 1 X 2) T'ttttJbl^Co ^6t±i^^^7K*3 

^y'')t^ff)V■)3yh.^n'^Y^yy-{—m^^'^)^^'^'^Wi\^. (2RS, 3RS) 
-S-k Ko^^:^-3- (4-7«y ^^xp'i^/t') -2- ( (4- ( b D :7/l^;tD ^ f-/^) 
:7a;^;k) ^^/^) T^o t'':^^^^^^/^ (11. 9g, 9 9%) ^ilferfti^^i: t 

25 IRvraax'"''cni'': 1728, 1618, 1590, 1507, 1489. 
Anal. Calcd for C25H23F3O4: C, 67.56; H, 5.22 
Found: C, 67.40; H, 5.04. 

iH-NMR (CDCI3) 5 : 0. 94 (3H, t, J = 7. 2 Hz) , 2. 85 (IH, d, J = 2. 6 Hz) , 2. 90-3. 12 
(3H, m) , 3. 89 (2H, q, J = 7. 2 Hz) , 4. 98-5. 06 (IH, m) , 6. 94-7. 04 (4H, m) , 
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7.04-7.18 (IH, ra), 7.22 (2H, d, J = 8. 0 Hz), 7.30-7.42 (4H, m), 7.49 (2H, 
d, J = 8.0 Hz). 

4) (2RS, 3RS) -3-t (4-7ai/=¥v^7cc^/W) -2- ( (4 

- ( h y P 7^ ^/W y z^^-)^) p< -fu fcr;r >^^f-/l< (11. 5 g , 

^1^(25. 9ml, 51. 8 ^ 1) ^/l') ^J!)Bx.T^^-r?*l-^Jii# L/Cc 

im'^^^-^-m^t Lfc^t^ mk^^}\^ (2 0 om 1x2) T^attiLfco ttwis^ 

j|^>^|^^^^/k-^;arf->^/5^b#lt^B$-a:T (2RS, 3RS) -S-tKn^v/- 

10 3- (4-7aiy ^V<7a::::i/V) -2- ( (4- ( b U 7 /W;^ O ^ f'/V') 7^^::^/^) 

^/V-) y D t":^->^ ( 9 . 6 5 g , 9 0 %) - 

rap 140-141'C 
• IRvmax^W: 1715, 1590, 1489. 

Anal. Calcd for C23H19F3O4: C, 66.34; H, 4.60 
15 Found: C, 66.36; H, 4.49. 

*H-NMR (CDCI3) d : 2. 98-3. 10 (3H, m) , 5. 08 (IH, s) , 6. 92-7. 04 (4H, m) , 7. 04-7. 30 

(3H, m) , 7. 30-7. 40 (4H, m) , 7. 48 (2H, d, J = 8, 2 Hz) . 

.5) (2RS, 3RS) -3-t.Ko=¥i^-3- (4-73iy dri/7cn^/k) -2-.( (4 

- (by 7/^^p^^/w) /f-ju) (7. og, le. a 

20 ^ y (Dr- h 7 1 Ko 7 7 y (18 0ml) y 

v^K (4. Oml, 18. 5 ^ y ^/W i h y^f^yP-T^V (3. 5ml, 2 5. 

2^y^yu) ^M:^s sf^mmmmLtc. tk (2oomi) ^ 

Mk.Xmm^^^^ (2 0 Om 1 X 2) Tttto L/Co i^ttJ^^^ 1 M^^. ^MW 
^df-i^^/jd^bll^ii^^T (4RS, 5SR) -5- J ^i/y - 

4- ( (4- ( h y 7/w;^-P7«^;^) 7ct:=^^^) p«^/k) -1, 3-;^^f-y~y 

2-;t->' (6. 4 0g, 9 2%) ^#fCo 
mp 162-163°C 
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IRvmax^W: 1759, 1617, 1591, 1508, 1489. 

Anal. Calcd for C23H18F3NO3 : C, 66.82; H, 4.39; N, 3.39 

Found: C, 66.94; H, 4.17; N, 3.39. 

« 

^H-NMR (CDCI3) 6 : 2.30-2.50 (2H, m), 4.20-4.32 (IH, m), 5.11 (IH, brs), 5.80 
5 (IH, d, J = 7.8 Hz), 6.90-7.10 (4H, m), 7.10-7.22 (3H, ra), 7,22-7.50 (4H, 
m), 7.56 (2H, d, J = 8. 0 Hz). 

6) (4RS, 5SR) -5- (4-7*/ '^v'^ 3.^/1^) -4- ( (4- ( MJ 
:tn^i^;v) ya^zz-tV) ^^f-jv) 3-:^^f-i/y v'^-2-:t:/ (6. 0 g, 1 
4.5^ ^)^)V) <0:^^ (1 0 0ml) J^if^^ 

10 (9. 0ml, 72%]}^jv) m^TL. A^mmmmx^t-o m^^-^w^^. 

tK (3 OOml) -e%^L. m-W:^'^^^ (30 0ml X2) T^ttWbfCo ^Wl^-^ 
^;U-^^f-y/Ji^P>ff^^H$-^T (IRS, 2 SR) -2-T5y-l- (4-7a:/ 

^i/-7aL:=.j\^)-Z- (4- (M; 7/W;e-P7{^;u) 7ai— /I/) -i-yn/-?y— ;K5. 

15 0 3 g , 9 0%) ^#fCo 
mp 114-1 15*0 

IRvmax^W: 1590, 1507, 1489, 

Anal. Calcd for CJJ2H20F3NO2: C, 68.21; H, 5.20; N, 3.62 
Found: C, 68.12; H, 5.27; N, 3.58. 
20 ^H-NMR (CDCI3) 6 ; 2. 46 (IH, dd, J = 13. 6, 10. 2 Hz) , 2. 94 (IH, dd, J = 13. 6, 
2,8 Hz), 3.24-3.38 (IH, m), 4,65 (IH, d, J = 5,0 Hz), 6.98-7.18 (5H, m), 
7.22-7.42 (6H, m), 7.55 (2H, d, J = 8.0 Hz). 

7) (IRS, 2 SR) -2-T^7-l- (4-7aiy j^-7^) -3- (4- 
(HJ^/l^;^^^^^/^) ^aicn/U) -l-yo/>V— /i' (400mg, 1. 035^ 

25 (DT"^ h yyk (3 Cm 1 ) A^-y }V:tn-ty ^ jvyt^yW. (l 

9 6mg, 1. 0 3 ^ y^/v) *5J:tJ«l-^f-/W3- (3-v^/^yi'r5yynt:VV') 

'UWM. {2 Q 7m%, 1. 5 5 ^ U ^/^) 4sj;t>'l-t: KD=¥v'- 
lH-^^'y MJr>^^/^ (1 5 8mg, 1. 03^y^/i') -^MtlX^M.^^^ 
ti^Ufco Kli&^^TK (10 0ml) T^^lRLx mk=^'^J^ ( 1 0 Om 1 X 2) 
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=¥f-i^;ei^bS^^^-&T. ^m-^ife (5 2 0mg, 9 0%) ^#fCo. 
rap 205-2 10°C 
5 IRvmax'"'"cm"^: 1644, 1626, 1599, 1510. 

Anal. Calcd for CajHasF^NOj: C, 70.83; H, 4.50; N, 2.50 
Found: C, 70.59; H, 4.50; N, 2.57. 

'H-NMR (CDCI3) 6 : 2.89 (IH, dd, J = 14.2, 11.0 Hz), 3.06-3.24 (2H, m), 4.78-4.90 
(IH, m), 5.09 (IH, d, J = 4.0 Hz), 5.97 (IH, d, J = 9.0 Hz), 6.96-7.20 (7H, 
10 m), 7.30-7.68 (IIH, m), 8.08 (IH, d, J = 8.0 Hz). 
MMM 2 10 

.N-((1RS, 2 SR) -2-t Kd=¥v'-2- (4-7zc/ar;X7*-/W) -1- ( (4 
- iVVy/^:tuytf-jl^).7:j^:^;U) aif^/W). -6, 7-i;^t Kn-5 H-^ 

15 (IRS, 2 SR) -2-T^/-l- (4-7*/d^V7*::^>'^) -3- (4- (hU 
77^;*-pp<^/V) 7ai::^/U) -l-:/p/^y— (2 0 6mg, p. 53$y^7V) 
(DT't ^^ h yyk (2 0ml) ^^tJ:6, KP-SH-^i^y [a] v'^d' 

^:rx:^-i-:*/V/ls>'^ (1 0 Omg, 0. 5 3 ^ i^xui-^^^^u-s- 

( 3 -v'7< ^/PT ^ y T'n tVl-) ;(7/U;js^;?^ K • l^^iH ( 1 5 3 m g , 0 . 8 0 

20 5 y-=E/i-) *5j;tj^i-fc Kp^i/-iH— hyry— /u- (8 img, o. 53 

^ y-=E-/v) Sr*P;tT^?flT'^^^#Lfc„ RJtM^jK (1 0 Oml) T'#?RL. @^ 
( 1 0 Om 1 X 2) T-tttti LfCo Wl^ ^ 1 ^^itig^ 1 ^^7j<^^b-^ b 

UfCoa@tl^@^^^5"/l'— ^=3s^f->;0^PjS^^$^T>«M^b:^^(2 6 8mg, 
25 9 0 %) ^#fCo 
mp 191-19210 

IRvmax'^W: 1642, 1590, 1507, 1489, 1327. 

^H-NMR (CDCI3) S • 1. 90-2. 06 (2H, m) , 2. 10-2. 26 (2H, m) , 2. 60-2. 70 (2H, ra) , 
2.85 (IH, dd, J= 14.4, 11,0 Hz), 3.07 (IH, dd, J= 14.4, 3.4 Hz), 3.42 (IH, 
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brs), 4.64-4.84 (IH, m), 5.03 (IH, d, J = 4.0 Hz), 5.80 (IH, d, J = 9. 6 Hz), 
5.80-5.96 (IH, m), 6.13 (IH, d, J = 11.8 Hz), 6.90-7.20 (8H, m), 7.20-7.50 
(6H, m), 7.54 (2H, d, J = 8.2 Hz). 
MMM 2 11 

6 N-((1RS, 2 SR) -2-t: Kn^>'-2- (4-7aiy ^iX7:3i^/P) -1- ( (4 

- {Y\)-7)vi!rn^=f-)V) y i^^jv) -^-y 3LZ^)v:fxiA:yr % 

K 

(IRS, 2SR) -2-T^y-i- {A:-y:i.j^-yya^=^)\A -3- (4- (hy 

y}\^irri:^'f-)V) y 3^:=.;^) -i-T'o^-^y— /i^ (4 0 0mg,'l. oa^y-^-zi^) 

10 OW^^'^^^ (2 0nil) ^?g(J:3-73i=i/V':/Pt:°;t-/^tJ'CJ y K (2 3 0ml, 
1 . 5 5 ^ y *3 J;t/^fPmW7K (20ml) •klB^Xm.U.'Q^^mW tfCo 

K^SttK (10 0ml) T'#J^L. mfk=^'f-^^ ( 1 0 Om 1 X 2) X'ttW LfCo 

^'f')V-^^^yf)^i:>W^^-^^Xmm\t'km (4 l 6mg, 7 8%) ^ 



16 #fCo 

mp 133-134t: 

IR V max^'cm'* : 1645, 1590, 1507, 1489. 
Anal. Calcd for C31H28F3NO3: C, 71.66; H, 5.43; N, 2.70 
Found: C, 71.84; H, 5.26; N, 2.69. 
20 ^H-NMR (CDCI3) 6 : 2.32-2. 42 (2H, m), 2.60-2.90 (4H, m), 3.14-3. 22 (IH, ra), 
4.32-4.50 (IH, ra), 4.78-4.86 (IH, m), 5.36 (IH, d, J = 8.4 Hz), 6.92-7.04 
(4H, m) , 7. 06-7. 40 (7H, m) , 7. 47 (2H, d, J = 8. 0 Hz) . 

nmm 212 

N- ( (IRS, 2SR) -1- ( (4-7/W;a-n7*=^/^) t^'^^/W) - 2-t KHdrv- 
25 -2- (4- (hy 7/^;tP^5=-7W y^^JV). -l-^y^VVlJ)Vit^^-^ 

1) 4-hy7/U-:tDp<5^/wrir (5 7. 8 g, 0. 3 0 7^/^) h 

J-)V (1ml) O^^v^^^/U ( 3 0 Om 1) Wmz.imWL'f b y lJ7 A (2 
4. 5g, 6 0%^ft14, 0. 6 3^/1-) ^^^^*■fo;!)P;tfCo 
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7k (3 0 0ml) "e#-|?Lfcms i^^^^/V (2 0 0ml X 2) Ttti±l Lfc„ tttti 

u-r h^yy-^— (^=3?^f->^ : @^i^^f-/W= 5 0:1-5:1) Ti^Hb 
5 T> 3-;^-'¥y-3-(4-hy :7/^;i}-n7<f^>'^7 3i:=/l') 7"nt"';^i^iga:f^/W(7 1. 
2 g , 8 9%) <^#fCo 

IR V max^^^crn'M 1744, 1696, 1431, 1325, 1202, 1132, 1069, 1017, 853. 
'H-NMR (CDCI3) 6 : 1-28 (3HX0.62, t, J = 7. 8 Hz, keto), 1.37 (3HX0.38, t, 
J = 7.8 Hz, enol), 4.04 (2HX0.62, s, keto), 4.25 (2H, X0.62, q, J = 7.8 
10 Hz, keto), 4.31 (2H, XO. 38, q, J = 7. 8 Hz, enol), 5.75 (IHXO. 38, s, enol), 
7.28 (IHXO. 62, s, keto), 7.70 (2HX0.38, d, J = 8.0 Hz, enol), 7.78 (2H 
XO, 62, d, J = 8.0 Hz, keto), 7.90 (2HX0. 38, d, J = 8. OHz), 8.08 (2HX0i62, 
d, J = 8.0 Hz). 

2) 3-;^=ary-3- (.4- h y :7/k;a-np<f-/W7:ii^/W) T'D t°;t:/^:t^y^ (3 
15 8. 2g, 0. 147^/V) 4-:7/P;a-D^:xv?y^p^^n ^ K (2 5 g, 0. 13 

^ (3 6. 6 g, 0. 2 6^M , T±h:=^ h V (5 0 Om 

1 ) (om-^m^ 6 o^cT 3 mm,w ltco Rit^^WLmm^^ u tr ( 5 o o m i ) 

^Mx.Xmm^i'^l- (500, 200ml) T'tttti Lfc„ ttttJM^TKjJfe^^ il^Kiit 

20 :7>f — i^^-^y : @^i^ai5^7P= 5 0 : 1 - 1 0 : 1 , ^=¥1^:/ : hyW3^;y= 1 : 
1) -e)^^U ?^^=^f->^^>fc^^<b$-ii:T. 2- ( (4-7/^^0:7 0.^/1^) 7< 5=- 
/V') -3-;t^y-3- (4- ( MJ 7/^;top{5^/i^) zftHi°:^y^:x.'^/v 

(29. 5 g , 55%) ^#fCo 
mp 52-53'C 

25 IRvmax'^W: 1723, 1692, 1514, 1323, 1231, 1130, 1067, 853, 824.- 

MfM-ii.: C, 61,96; H, 4.38 
MMU- C, 61.97; H, 4. 14. 

^H-NMR (CDCI3) 6 : 1. 12 (3H, t, J = 7. 1 Hz), 3.31 (2H, d, J = 7.6 Hz), 4. 10 
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(2H, q, J = 7. 1 Hz), 4,56 (IH, t, J = 7. 3 Hz), 6.88-8. 03 (2H, ra), 7,12-7.32 
(2H, m), 7.71 (2H, t, J = 8. 0 Hz), 8.04 (2H, d, J = 8.0 Hz). 
3) mhM.^(.2 1. 5 4g, 1 5 8 ^ y ^/I^) (^^-T/W ( 5 0 0 m 1) 

TK^-fbJtit^^-iM^y !>A (1 1. 9 6g, 3 1 6 ^ y^/i-) =^:ftp;t. ^m-es 

( 2 8 g , 7 9 ^ y Ort— r/V (200ml) WH^if/^-l^y \^%^ 
^M-e3 0^ti#tfc„ ^jS;^g^l^^:Sg^7R^?^ (5 0 0ml) @^ 
(5 0 Om 1 X 2) T'ttWUfCo ttttl^^^lS^^tlLTKT-gfei^L. 

10 ^'^ i> A T^^t^i^ff®* Lfco ^ y ;^ <f y ^^^-^ Y ^y y A 

— (^df^f-^ : @^^cc^/^=4 : 1) -ei^0L> (2RS, 3RS) -2- ( (4- 
y)V:^ny:c:=.)V) -3-fc ^'^^^^-3- (4- ( h y 7/^;^n 7<^/W y ■ 

-Zfxi ( 2 8 g , 10 0%) ^m^mmk bT#/Co 

IR V max'^'cm"' : 1713, 1510. 
15 Anal. Calcd for C19H18F4O3: C, 61.62; H, 4.90 
Found: C, 61.51; H, 4.87. 

'H-NMR (CDCI3) 6 : 0. 95 .(3H, t, J = 7.4 Hz), 2.80-3.06 (3H, m), 3.15 (IH, d, 
. J = 2.6 Hz), 3.91 (2H, q, J ^ 7.4 Hz), 5.11 (IH, brs), 6.84-7.06 (4H, m), 
7. 52 (2H, d, J = 8. 4 Hz) , 7. 63 (2H, d, J = 8. 4 Hz) . 
20 4) (2RS, 3RS) -2- ( ^^A-y )Vii-xiy au=.)V) -3-1:: Ko^f 

i/-^- {A- {Y]}y^V:tn:^^jv) ^^^/u) ya tf;r>'^^f-/u (2 7. 5g, 

imn (150ml, i505y ^mx.. mMx-m^m.w\^ft.o Kit^n^ i 
m^Mmymw. ( i s o m n mm^'^j^^ ( 3 o o m i x 2) -etAw 

S^^mm^'f-Zl—^'^tyt^hn^^^-^X, (2RS, 3RS)-2-( (4->' 
yU';tP7 3ic:i;W) p^^/U) -3-t Kd^v'-S- (4- ( h y 7 d 7< ^/l^) 7 

ci/k) ynt°;t>'^ (2 2, 4 5 g, 8 8%) ^#fc„ 

rap 120-12rc 
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IRvraax'^'W: 1713. 

Anal. Calcd for CitHuF^Oj: C, 59.65; H, 4.12 
Found: C, 59.56; H, 4.03, 

/H-NMR (CDCI3) 6 : 2.90-3. 10 (3H, m), 5.16 (IH, d, J = 3. 6 Hz), 6.82-7. 12 (4H, 
5 m), 7.52 (2H, d, J = 8. 0 Hz), 7.63 (2H, d, J = 8.0 Hz). 

5) (2RS, 3RS) -2- ( (4-7/V;^d 7^^/^) :^=f-)V) -3-t: Ko=¥ 
(4- (M)7/^;^-p/f-/W ^'o:-/!^) 7°nfc°:t:/^ (2 1. O g, 61. 

3 5^ y^/W) (D^r h7 t Kn7y >- (5 0 Om 1 ) ^^g^^:v^:73l:=^/^4^v^7^^ U /l- 
T'^^K (14. 5ml, 67. 5 ^ D ^/H *3 it)? h U rn^/WT 5: :/ ( 1 2 . 9in 
10 1 . 9 2 ^ y -^iMtCX 3 ^FflWDfi^ LfCo (5 0 0ml) 

^L. m^oL.'f'fV (5 0 Cm 1 X 2) T'ttWUfCo ttl±l^S*l&fP^*fcic"ei5fc^ U 

^yyM- (i^SI^^.'^).TffiMU @^^^^>'i^-^^f-:/:i^6)fl^^$-^T> (4 

RS, 5SR) -4- ( {A-y 3:.z:.)V) :^=f-;V) -5- (4- ( h y 

15 p«f^/^) 7ai^/i^) -1, 3-;a-'3rf-yy i;'i^-2-;r> (19. 2 4g, 92%) ^ 

mp 160-161*C 

IR V max'^^ara"^ : 1738, 1508. 

Anal. Calcd for CnHiaF^NOz: C, 60.18; H, 3.86; N, 4. 13 
20 Found: C, 60.01; H, 3.99; N, 4.06. 

^H-NMR (CDCI3) 5 : 2.10-2.34 (2H, ra), 4.20-4.34 (IH, ra), 5.11 (IH, s), 5.86 
(IH, d, J = 7.8 Hz), 6.97 (4H, d, J = 9.0 Hz), 7.51 (2H, d, J = 8. 2 Hz), 
7.70 (2H, d, J = 8.2 Hz), 

6) (4RS, 5SR) -4- ( {A-y JVirviy a^^jV) ^^/P) -5- (4- (h 

25 y y;v:tn ^ =f-)V) y ^:=-)V) - 1 , 3 -ir^^^J y ( 1 8 g , 5 3. 

1 ^ y ^JV) ©rn^ y (3 0 0ml) mm^^^'^i^^^Cf Y y ^ J>>i^W^ ( 1 

9. 9 ml', i 5 9^y^/M 4 NFTOf^3i2i Lfco tK 

(3 0 0ml) -e#lRU i^^oif-zP (3 0 Om 1 X 2) Tjftttl tfCo ttW^^^ia 
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f'/i^-^^-i-yt^hWi^^^'tX^ (IRS, 2SR)-2-T5y-3- (4-:7/^ 
ytr^y 3^=^/1^) -1- (4- ( h y 7/l/^P7^^/V) 7a;^/W) - 1 -7°p/nV — /l^ (1 
4 . 1 g , 8 5%) ^#fCo 
mp 130-131t: 
5 IRvmax'^W: 1618, 1601, 1588. 

Anal. Calcd for C16H16F4NO: C, 61.34; H, 4,83; N, 4.47 
Found: C, 61.23; H, 4.72; N, 4.41. 

'H-NMR (CDCI3) 6 : 2.32 (IH, dd, J = 14.0, 10.6 Hz), 2.68 (IH, dd, J = 14.0, 
3.4 Hz), 3.20-3.36 (IH, ra), 4.76 (IH, d, J = 4. 4 Hz), 6.90-7.16 (4H, m), 
10 7.52 (2H, d, J = 8. 2 Hz), 7.65 (2H, d, J = 8.2 Hz). 

. 7) (IRS, 2 SR) -2-T5: y-3- (4-7;^^P7;3^^7W) -1- (4- ( > 
y 7y'V'^P;?<f-/^) 73i^/W) -l-^:7"P/-?y— 71^ (4 5 Omg, 1. 44^y^/V') 
(Dg^^^^/W (1 5m 1 ) ^^g^Cl-:^:7 h^/U-^ p y K (2 8 2nil , 1. 8 7 5: 

y^/u) *5itj«iafpfiW7K (1 5ml) ^Mx.x^m.x^.2 9^mMWLtio ^mm^ ■ 

15 tK (1 0 Om 1) -C^IRU. i^^^^/l^ (1 0 Om 1 X 2) TttttiUfCo ttttiM^ 

acL^;V-^^-fl/t^hWi^^^-^^Xs ^Mit-^m (6 1 4mg, .9 1%) ^W^. 

mp 207-208'C 

IR V max™^cm~i : ^^^q 

20 Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3. 00 
Found: C, 69.21; H, 4.46; N, 2.87. 

'H-NMR (CDClj)6: 2.92 (IH, dd, J = 14.2, 10.4 Hz), 3.13 (IH, dd, J = 14.2, 
4.0 Hz), 3.39 (IH, s), 4.72-4.90 (IH, ra), 5.13 (IH, s), 5.98 (IH, d, J - 
8.4 Hz), 7.04-7.60 (12H, m), 7.70-7.92 (3H, m). 
25 MMM 2 13 

4-:7/k;^P-N- ((IRS, 2SR)-l-( {A-y Mtiy au=:.;V) - 

2-t: Kp=^v^-2- (4- {V^)y)Vi!rn:^^)V) y zc=.}V) ^^/k) -\-'fy^v 

(IRS, 2SR) -2-7'^y-8- (4-:7/w^P7cn^7W) -1- (4- (by 7 
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jV-^xx:^'f)V) -l-yuz-^y—jU (4 5 0mg, 1. A4^]}^M (D 

r-fehi^MJ/W (3 0ml) W^\L4-y/U:tx2i-y^ uy:fy;u^y^ (2 7 4m 
g , 1 . 4 4 5 y *5 i t>U 3 - ( 3 -J?^ fjVT $ / 7" P tVl^) tS)V 

^ K • (358mg,1.87^y ^/l^) *5 J:t>* 1 -t Ko ^-y- 1 H 

5 -^^^y* h y T y'— /w- (220mg, 1. 44^y SriP;tT^MT'ii^Ji# 
L/Co K^&^^^tK (10 0ml) t?|^|RL> f^^^^^/k ( 1 0 Om 1 X 2) TlftW 

7V-^drH^-i/;0^P,||:^^$^-r. mmit^!^ (4 3 0mg, 62%) Sr#fCo 
10 mp 235-236'C 

IRvraax'^'cm"^: 1651, 1605, 1510. 

Anal. Calcd for C27H20F5NO2: C, 66.80; H, 4. 15; N, 2. 89 
Found: C, 66.59; H, 4.25; N, 2.90. 

'H-NMR (CDCI3) 6 : 2.79 (IH, dd, J = 14.2, 11.0 Hz), 2.98 (IH, dd, J = 14.2, 
16 4.4 Hz), 3.75 (IH, s), 4.70-4.88 (IH, ra), 5.18-5.22 (IH, m), 5.91 (IH, d, 
J = 8.4 Hz), 6.92-7.10 (3H, m), 7.12-7.22 (3H, m), 7.40-7.80 (7H, ra), 8.10 
(IH, d, J = 8.4 Hz). 

MMM 2 14 

N- ( (IRS, 2SR) -1- ( i4-yjU:^X2y:x,=^/V) :^=f-)V') -2-t Kn^a^^v' 
20 -2- (4- ( h y 7/^:tn^5=-/^) y a^::^)V) :^^)V) -y^u^'S^-^v^jVi^^^ 
^ K 

(IRS. 2 SR) -2-T^/-3- (4-7/L';rn7ccc:^/^) -1- (4- (by 7 

fVir^:^^)V) ys.::=.}V) -i-:/a/-«y — /V' (4 5 Omg, 1. 44^y^/w) (O 

(15ml) ^|g{C^>iJ'a^dj-fh>-;^/V7is^7ki5'a y K (2 8 8ral, 
25 2 . 1 5 ^ y ^)V) jo j:tJ«t&fpfiW7K (15ml) ^;!)P^T^t&T* 3 t^^^#LfCo 
m^WL^i^ (1 0 Om 1 ) -e«L. (1 0 Om 1 X 2) -t?J6tllbfc„ 

'^^mm^^/^-^^^y^^hwi^^^'^x, mmit^Mo (5 5 omg, 90%) 
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mp 220-221'C 

IR V raax'^'^cm-' : 1645, 1510, 1329. 

Anal. Calcd for C23H25F4NO2: C, 65.24; H, 5.95; N, 3.31 
Found: C, 65.07; H, 5.85; N, 3.22, 
5 'H-NMR (CDCI3) 5 : 1.04-1.40 (5H, m), 1.50-1,80 (5H, m), 1.82-2.10 (IH, ra), 
2.66 (IH, dd, J = 14.4, 10.8 Hz), 2.83 (IH, dd, J = 14.4, 4.6 Hz), 4.34-4.50 
(2H, m), 5.04 (IH, brs), 5,36 (IH, d. J = 7.4 Hz), 6.90-7.12 (4H, m), 7.52 
(2H, d, J = 8.0 Hz), 7.66 (2H, d, J = 8. 0 Hz). 
Mi^iH 2 15 

10 N- ( (IRS, 2SR) -1- ( (4-7/V^o7 3i^>'V) 7< ^/V-) -2-t Kti^a^v- 
-2- (4- ( M; 77k;^P7«^y^) y:i^=^;P) -4-7i^/^«T^ K 

(IRS, 2 SR) -2-T^y-3- (4-7;V;^n7a^c:^/W) -1- (4- (h!) 7 
/l^;^D/^;U) ^'ai^/I^) -l-7°P^^V— (4 5 Omg, 1. 4 4 ^ D -^-Z^) © 
Tir h y/I^ (3 Om 1) ^^^l^:4-7aic^yW-n-S§i^ (2 3 6mg, 1, 44 

^i^:^ (3 5 8mg, 1. 8 7 ^ y ^v'V') *3i;t;«i-t Ko'Jf^x-i H-^^y h y 

rV-)V (220mg, 1. 44^y ^/V) ^;!jP;tT^taT^^^# tfCo K^-W. 
^tK (10 0ml) T'^I^U (100ml X 2) T^ttWUfCo ttWI^ 

yt^h^^^-^'^X. ^Mib-^t) (45Gmg. 68%) ^#yto 
rap 155-156'C 

IRvmax'^W: 1645, 1537, 1510. 

Anal. Calcd for C26H25F4NO2: C, 67.96; H, 5.48; N, 3.05 
25 Found: C, 67.98; H, 5. 68; N, 3.06, 

^H-NMR (CDCI3) 6 : 1.70-1.90 (2H, m) , 2. 00-2. 20 (2H, m), 2.44-2.60 (2H, m), 
2.62-2.84 (2H, m), 4.10 (IH, d, J = 4.0 Hz), 4.32-4.48 (IH, ra), 4.98-5.06 
(IH, m), 5.40 (IH, d, J = 7.6 Hz), 6.86-7.14 (6H, m), 7.16-7.34 (3H, m), 
7.51 (2H, d, J = 8.0 Hz), 7.63 (2H, d, J = 8.0 Hz). 
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MMM 2 16 

N-[(1RS, 2SR) -2- (4-j5'Pn:7aic^;W) -2-t Kn^i>'-l-C3- (1, 
1, 2, 2-7" }>7y/U:t^:^h^i/) ^yZ^/U] ^T/l^l -6, Fn-5H 

-^yy [ a ] iy^ u^:fT V- 1 -1o)Vt^^-f- 5 K 

5 1) 3- (4-i5'na7a:-7V') -3-;^'^y-2- [3- (1, 1, 2, 2-7"b7t 

3- (1, 1, 2, 2-7" }>7 t hdf^i/) h/^:r>'.(7. 4 3m 1 , 44^ 

^)^}V) (n>nm\MB (3 0ml)^^^JC, N-^^n^;^^v'W 5 K (7. 8 3 

g, 44^y^/^) .<};2, 2'-Tyif;^^y7'^D^ hy/u (0. 2g) ^;bpx.r 

T'iSte^^UfCo it?S^MJ3E®* LT> 3- (1, 1, 2, 2-x h 7 t Kp^ 

^'^cnf^/U (9. 0.7 g, 40^ y^/l^) Sri^^ h'SfV^iJ':/ (1 00ml) (C^ 
^?L. Tk^&TTK^fb-^ Ml!>A (1. 6g, 60 4 0 5 y ^/l') -^Mtlx 

15 LfCo ::.tL{C±T»#fc3- (1, 1, 2, 2-r h^t KP^h^SrV) - 

l-:/p^^5^/t--<>'-€>'<^v^^ b^v'j^iJ'^' (2 0ml) ;^?^^iiTU ^M-e 

1 5 B#rai£i^ LfCo ^^S*gJe:7K (10 0ml) ^AlIX.T@^^3;5"/u (1 0 0m l X 

^|gi^^Vj;:!57>5^7V:i'a>r h:/y:7-Y^ (^'^f'^ : i^^3i5^/V= 2 0 : 1-4 : 
20 1) T-Mi^U ^^-^yt-^hy^i^WL^^X. 3- (4-i?PP 73.^/1^) -3-;a-dry 
-2- [3- (1, 1, 2, 2-7" h 7t KP^h^i^) ^VV'jVl y^P lf;^V^^5=• 
y^ ( 7 , 8 5 g , 4 5%) ^#fCo 
mp 60-6 rc 

IR V max'^^'cnf ^ : 1723, 1684, 1590, 1325, 1275, 1231, 1200, 1134, 1096. 
25 5u#:$>^iii[C2oH„ClF404 i: LT^ tl-^|t:C, 55. 50;H, 3. 96. ^^iJ^rC, 55. 55;H, 3. 83 
'H-NMR(CDCl3) 6 :l. 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 8, 0 Hz), 4. 10 (2H, 
q, J = 7.2 Hz), 4.55 (IH, t, J = 7. 0 Hz), 5.89 (IH, tt, J = 53, 1 Hz, 2.2 
Hz), 7.00-7.20 (3H, m), 7.20-7.35 (IH, m), 7.42 (2H, d, J = 8.0 Hz), 7,89 
(2H, d, J = 8.0 Hz). 
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2) (2RS, 3RS) -3- {4-i^V2X2y3^=./V) -B-M Vn^i/-2- 13- 
(1, 1, 2, 2-7" by t Kn^n h^v/) t°;t:/^^^/W 

M7i<.Mit^ ( 4 . 0 9 g , 3 0 ^ y ^/V) (^-✓^oi^/Wa:— T/l' (10 0ml) 
7K^ib« (2. 53g, 60^y ^/I^) ^{PM-f<iM^ 

U i:ttlJ:.3- (4-:i'i3P7 3i::^y^) -3-;^-^y-2- [3- di l, 2, 2-7"h 
9 1 -/u \f:^ym.^'f-jv ( 6 . 5 g , 1 5 ^ U <D 

v?rc^;Ua:~7"7V (2 0ml ) ^^S<l^iPx.fc„ ^MT' 1 B^^jt^ Lfc^. SI/tKy^ 

l^^it^T'Kli&Srl^ittfCo (1 0 0m l X 2) 

^^/PiJ'n-v (^=3f-f-^ : |^^ai^/U= 1 0 : 1-3 : 1) "OftML 

Ts (2RS, 3 RS) -3- (4-iJ' a P73i::^/V) -3-t: Ko=¥V-2- [3- (1 , 
1, 2, 2-7" hyfc Kn^ h^^rv') -^Vv?/!^] t°;^^^^^/V (6. 5g, 
. 9 9%) ^Mfejft^^i^i: t-C#fc„ 

15 IR V max^'^W : 1723, 1489, 1302, 1277, 1198, 1123, 1094. 

'H-NMR(CDCl3) 6 :0.94 (3H, t, J = 7.2 Hz), 2,90-3.10 (3H, m), 3.90 (2H, d, 
J = 7.2 Hz), 5.02 (IH, br), 5.88 (IH, tt, J = 53. 1 Hz, 2.3 Hz),. 6,90-7.10 
(3H, m), 7.22 (IH, d, J = 7. 6 Hz), 7.27 (IH, d, J = 3. 4 Hz). . 

3) (2RS, 3 R S) -3- (4-i}'nn:7 3ic:^/U) -3-t KodE^i/-2- [3- 
20 (1, 1, 2, 2-7"hyt Fa^b^i/) ^>v^;k] ypt:";^;/^ 

(2RS, 3RS)-3- (4-^ no^i::^^) -3-t }^X2^i/-2- [3- (1, 
1, 2, 2-r byt: Kno: haj-v-) 7"pf;t>'®&^5^>'^ (6. 45g, 

14. 8 5;y^/^) (0;^^y-jv (somi) ^Wi\^2m&7\^mti-W 

ma A. 8ml, 29. e^y^/i^) ^iM^xmMx^ A^WiW^x^tio ^f^m^ 

25 1 M^^l^ (10 0ml) ^Mx.Xm\^t Lfc^, g^^^^^/l^ ( 1 0 0 m 1 X 2 ) 

?^@^^^^f-://0^b^^fb^-&T. (2RS, 3RS) -3- (4-^np7:c:=^ 
/U) -3-t Kndri/-2- [3- (1, 1, 2, 2-r h 7 k Fna: hdr;y) ^Vi^/V'] 

(5. 3 9g, 8 9%) ^#fCc 
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mp 88-90'C 

IRvraax'"'cm-^:1694, 1489, 1277, 1206, 1127. 

5n^5>ff ^jtCigHieClFA i: fC. H-^jfi-.C, 53. 15 ;H, 3. 72, MBHU-C, 53. 26 ;H, 3. 87 
/H-NMRCCDClj) 6 :2. 80-3. 10 (3H, m), 5.07 (IH, d, J = 3.6 Hz), 5.88 (IH, tt, 
5 J = 53. 1 Hz, 2. 6 Hz) , 6. 90-7. 15 (4H, m) , 7. 20-7. 35 (4H, m) . 

4) (4RS, 5 SR) -5- (4-i5^nP7a^^/W) -4- [3- (1, 1, 2, 2 

(2RS, 3RS) -3- (4-:!' ttX2y^:=.ju) -3-t Kn^v^-2- [3- (l, 
1, 2, 2-x hyt Kocc hdf^i/) ^:/v?/W] :7°at°;t:/i^ (5. 3 9g, 13. 
10 3 ^ ©7^ hy t (1 0 0ml) MW^^l^y :^^.'l^^y^^V /i^7 

v>K(3. 70ml, 17. 2^y ^/V) thV ^f-/l^T (2, 59ml, 1 

8 . 6 ^ y ^/v) SrinxT^mx* i wmm.w ltzo w^.. 3 8#F^;!)Bfim^ ufc^. 

m^<m-%:WL^m^\^. tk (i 0 om 1 ) ^ipx.T@^i?^5^yu d o.om 1 x 2) 

15 «^^i^y ;(7y/V:^'i3-^ — (^df^i^i^ : |^^^^>'U= 2 : 1-1 : l) 

^^\^tzM^-^^^^y^Mk.XmM\^X. (4RS, 5SR)-5-(4 
-jj'aniyaic^/^) -4- [3- (1, 1, 2, 2-r h 7 t Kp:^ ^ :?rv') ^Vi^^w-] 

-1, 3-;^^f-y^y v^:/r2-^:/ (4. esg, 87%) ^^#fco 

mp 134-135'C 

20 IR V raax'^W : 3243, 1740, 1489, 1447, 1343, 1273, 1238, 1198, 1125, 1088. 

C18H14CIF4NO3 i: t T . H- ^ lit :C, 53. 55 ;H, 3. 49 ;N, 3. 47 , % M 
'i::C, 53. 56 ;H, 3, 28 ;N, 3.48. 

^H-NMRCCDClj) 6 :2. 18-2.40 (2H, in), 4.20-4.35 (IH, m), 5.05 (IH, br s), 5.79 
(IH, d, J = 8.0 Hz), 5.90 (IH, tt, J = 54. 8 Hz, 2.6 Hz), 6.85-7.00 (2H, m), 
25 7.05-7.20 (IH, m), 7.20-7.50 (5H, m). 

5) (IRS, 2 SR) -2-r^y-l- (4-^ an7a^:^/k) -3- [3- (1, 
1, 2, 2-v- hvyiYn:r.Y^-y) y^=^jV\ -l--:fu/^/^;V 

(4RS, 5SR)-5- (4-i5^ PP7::cc^/U) -4- [3- (1, 1, 2, 2-7^ 
byfc Kn^^b^v') ^Vi/jV]-!, 3-:t^f-^y v^^^-2-;r>' (4. 35g, 
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10. 8 5U^/^) (DCJ^^Z-ZU- (2 0ml) ^^^iJl. 8 ^S^TRig'fb't- b y AtR 
(5. 39ml, 43. l^y ^JV) ^M^X 6 B#^Jn|^« LfCo Ri^^m^ 
'Ml^BLs tK (1 0 Om 1) U 0 Om 1 X 2) -ettttiLfc„ 

5 :yti^:^'f/l-:i^-'rJ^<Dm^m^h1^^i\:^'^X. (IRS, 2 SR) -2-T5:y 
-1- (4-^PP73:^/l/) -3- [3- (1, 1, 2, 2-x h7 t Kn:t h^v") 

-l-7°P/^V-/^ (3. 6 1 g, 8 9%) tf#fCo 

rap 96-97°C 

IRvmax'"W:l611, 1588, 1489, 1308, 1196, 1119. 
10 7D ^ 5> #f ^ C„Hi6ClF4N02 i L T ^ H" it :C, 54. 05;H, 4. 27;N, 3. 71 , H il 
'(it:C.54.08;H,4.34;N,3,75. 

'H-NMR(CDClj) 6 :2.36 (IH, dd, J = 13. 6 Hz , 10.2 Hz), 2.77 (IH, dd, J = 13.6 
Hz, 3.2 Hz), 3,20-3.40 (IH, ra), 4.66 (IH, d, J = 4.6 Hz), 5.89 (IH, tt, J 
= 53. G Hz, 2.5 Hz), 6.99 (IH, s), 7.00-7.15 (2H, m), 7.20-7.40 (5H, ra). 
15 6) N-[(1RS, 2 SR) -2- (4-^nt3 73:^/W) -2-1: Kt3dri^-1- 
[3- (1, 1, 2, 2-7" h^v-) -^iyv^/V-] oif-yp] -6, 7- 

v?tFD-5H-^^y [a] v'^D^7'r>'-i-:^/^^>f-5:K 

(IRS, 2 SR) -2-T.^ y-1- (4-^ CI P7cii^;l^) -3- [3- (1, 1, 
2, 2-X h7 7>'^;tti^ h'^v') 7ji:=/^]yD^-?:/-l-;^— /l^O. 2 80 g(0. 

20 7 4 i^y^;^) . 6, Ka-5H-^:/y [a] -y^ 

i^y^O. I4g (0. 74^y ^/w) , 1-t Vu^iy^:yy^ h y Ty-/^7KfP 

i^o. 11 g (0. 74^y^7^) &T-fe h y/n Om I cf-eM^Ui^.e^se) 1 

-:aif-;W 3 - ( 3 -i^^ ^^I'T ^ y/P tVW) v'^ ^ K 0 . 1 4 g ( 0 . 

11X40. 3 7 3 g l|X^9 2% 
rap 182-183°C; 'H-NMR (CDCI3, 200MHz) 8 1.93-2.06 (2H, m), 2.15-2.24 (2H, 

393 



wo 02/059077 



PCT/JP02/00532 



10 



m), 2.67 (2H, t, J = 6. IHz), 2.78 (IH, dd, J =10. 9 Hz, 14. 9 Hz), 2.98 (IH, 
dd, J = 4. 2 Hz, 14.6 Hz), 3.71 (IH, d, J = 3. 6 Hz), 4.60-4.73 (IH, m), 5.04 
(IH, t, J = 3.7 Hz), 5.74 (IH, d, J = 8.4 Hz), 5.89 (IH, tt,. J = 2.7 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5. 6 Hz, 11.0 Hz), 6.21 (IH, d, J = 11.6 Hz), 
5 6.95-7.18 (6H, m), 7.31-7.43 (5H, m) ; IR (KBr) 3270, 2940, 1640, 1537, 1198, 
1125 cm"'; Anal. Calcd for C29H26CIF4NO3 : C, 63.56; H, 4.78; N, 2.56. Found: 
C, 63.51; H, 4.69; N, 2.52. 
f !l 2 1 7 

N- ( (IRS, 2SR) -2-1: KDdriX-2- (4- (y :iL^j\^:t^-y) 7j^^/U) 
-1- ( (3- ( (1, 1, 2, 2-x h7 7/v;rp^f-/i-) y^^/u) 

yvy zj^'^ju) -6, 7-^^^t Kp-5H-^:/y^ [a] ^y^u^:fTi^-i-:fyji^7j^^ir 

. 1) 3-(l, 1, 2, 2-7" h 7:7/1^;^ ace h dp V/) h/uzc^^ (7. 8g, 3 7. 
5 5:y^/W) (OmMit^m (8 Oml) ^^^tc:N-yp^;=^i5't/W$ K (7. 3 
15 3g, 41. 2 ^ JJ^/P) joJ;TJ«2, 2'-Ty^\fy^ y/'f-n^^hV/i^) (30 

Omg, 1. 87^1)^/^) ^M^. e^miimmmLtz., ^W^s RJit^^^^^M 

U 6^^^^*iLT3- (1, 1, 2, 2-r h7:7y^;^-aaz hdf^i^) -a-^^o^b 
jUa^y:^mMLfc„ 3- (4-7^y ^i^^^-yu) -3-^-^y T^i^ t°:t^^:3l5^y^' 
(1.0. 7g, 3 7. 5^y^/V)(^l, 2-v^7{ h'^v'^^i^ (1 2 Om 1 ) 

20 m\^:^miti- h ]) ^ i 6 0 i. sog, 37. s^y^/v) ^Tk'^^ym 

K.. mUX^SO^mWLtCo ^^^(DfpKM^mBiLfcS- (1, 1, 2, 2-rh 
yy;U:i-u:xu\^^^y) -q,-:/p^ h/i^^l^Ol, 2-v>7f h^i^^^y (10ml) 

^^^^MTu Ef^M^Mm.x^if^mm.wi.t.. Ei^j^s^zK (i oomi) 

g^^oi^yU (1 0 Om 1 X 2) -CttW LfCc i^mWt^Ti^i^ ^UmUlk^X 

31::^/^) -2- ( (3- ( (1, 1, 2, 2-x h 7 >'yl^;^-n^^/k) ;r^V) y 
}V) / ^J\y) y P fj^-^-^J^f^/^ (9. 9 2 g, 5 4%) ^m^^mot LT#fc„ 
^H-NMR (CDCl3)8: 1.13 (3H, t, J = 7.0 Hz), 3.33 (2H, d, J = 6.8 Hz), 4.11 
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(2H, q, J = 7.0 Hz), 4.56 (IH, t, J = 7. 6 Hz), 5.88 (IH, tt, J = 53.0, 2.8 
Hz), 6.90-7.48 (IIH, m), 7. 90-8. 02 (2H, m). 
IRvmax"""cm-^: 1738, 1682, 1605, 1586, 1505, 1489, 1449, 1420. 
Anal. Calcd for C26H22F4O5 • 0. SHgO : C, 62.98; H, 4.59 
5 Found: C, 62.84; H, 4.46. 

2) mtM^ (5. 34g, 39. 2 5 y^/U') (Z^v^J^^/l-^-T/V (1 2 Om 

1) mm\^:^mit^^m-rh]} (2. 9 7g, 7 8. 4 5y^>'v) %M^xm 

ya^=:-jV) -2- ( (3- ( (1, 1, 2, 2-X b 7 >'/^:^Cia:f-7k) y a:. 

10 ^/l^) -fu\^irVWL=^'f-}\^ (9. 61g, 19. 6^ y^/W) (D^^'^J-JV 

oi-T/^ (60ml) ^IS^APX-T^tatrS O^j'-WUfCc 7KJ^Tx Kf&l^l-l^ 
%W^^MXX^ HI-tR (1 5 Om 1 ) ^M^^ ^^:x.^)V (2 0 Om 

15 : @^^:3^^/W=4 : 1) -eifSi^t. (2 R S, 3 R S) -3-t KP'¥i^-3- (4 
- (^^zC^/W^df^/) 7cc::^>'W) -2- ( (3- ( (1, 1, 2, 2-X >7:7/U;^-n 

:x.^}V) ir^-y) yzcz=.)V) •fx:i\firy^^^;v (6. 5 0g, 6 7%) 

^H-NMR (CDCI3) 5 : 0. 94 (3H, t, J = 7. 0 Hz) , 2. 90-3. 10 (4H, m) , 3. 89 (2H, q, 
20 J = 7.0 Hz), 4.98-5.06 (IH, m), 5.89 (IH, tt, J = 53.0, 2.8 Hz), 6.92-7.42 
(13H, m). 

IR V max""cin ' : 1725, 1611, 1590, 1507, 1489, 1449.. 
Anal. Calcd for C26H24F4O5: C, 63.41; H, 4.91 
Found: C, 63.32; H, 4.97. 
25 3) (2RS, 3RS) -3-t Kp^v'-3- (4- (^ai^/V;^^^^) y aL:=.;V) 
-2- ( (3- ( (1, 1, 2, 2-y'Vyy/^:^^^'f-M ;^-=¥v^) y :^^?\^) 
;V).-:fu}^:ty^^'f-Jl^ 14g, 12. 5 5: y ^/l^) 03;^ ^ /-/k ( 3 0 m 

1) 2^^7Km{b'^by T>A7K^i^ (1 2. 5 mi, 25. 0^])^JV) 

^iM7Lx^m:m-^mw ltco Emm 1 m^umxmm t tfc^. mm^^^^ ( 2 
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0 0ml X 2) T-tttabfeo **t±l«7K*3J;t/tafn:tlt7j<-cafe?#-U MTi^mm-^^ 

(2RS, 3RS) -3-t KP'^rv'-S- (4- (7aic=^/P;f =3f ix) y ol^/U) -2- 
( (3- ( (1, 1, 2, 2-7" ;t=^rv') yzi^:=^;U) ^^iV) 

5 rPt'';^^^ (4. 5 1g, 8 9%)^#fCo 

^H-NMR (CDClg) 6 : 2.94-3. 10 (3H, in), 5.07 (IH, d, J = 4. 2 Hz), 5.87 (IH, t, 
J =53.0, 3.0 Hz), 6.92-7.40 (13H, m). 
IR V max'^'cm"^ : 1711, 1613, 1590, 1508, 1489. 
mp 109-1 10*C 
10 Anal. Calcd for C24H20F4O5: C, 62.07; H, 4.34 
Found: C, 62.09; H, 4.42. 

4) (2RS, 3RS) -3-t (4- (7aic:i/P:tdriy) :7;cr::7^) 

-2- ( (3- ( (1, 1, 2., 2-'TVyyjvi^'^^^}V) :^^-y) :7^^/^) 
/V) 7'Pt;°:t>'i? (4. 3g, 10. 6 ^ y ^/U) h 7 t Kn I^^^ (8 Om 
15 1) v':7ac::i/W2)N;^7jNy/^Tv^K (2. 5 2ml, 11. 1%")^)^) t 

hyai^/PT^^' (2. 2 3ml, 16. 0 ^ y ^/k) -^jbPx., 2NF»BS»St 
fc. RJtM^Mi^lk. tK (2 0 0ml) ^Mx.Xm^^^^^ (1 0 Om 1 X.2) X 

20 — {-^^iri^ ;^^:iLf-jv=l 0:1-1:1) T'^ti^U 

50^bS^^fB$^T^ (4RS, 5SR) -5- (4- {y z:L=^;V:^^^y) y^^/k) - 
4- ( (3- ( (1, 1, 2, 2-'rVyyf^:^^=^^f^) y s-z^tv) 

M -1, 3-:t=3f--y-y^y v^>-2-:t^^ (3. 9 2g, 8 0%) ^ntZo 
'H-NMR (CDCl3) 5: 2.24-2.44 (2H, m), 4.18-4.32 (IH, m), 5.08 (IH, brs), 5.79 

25 (IH, d, J = 8.0 Hz), 5:90 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.20 (8H, m), 
7.22-7.42 (5H, m). 

IRvmax'^cm"': 1759, 1612, 1590, 1508, 1489. 
mp 90-91*0 

Anal. Calcd for C24HigF4N04: C, 62.47; H, 4.15; N, 3.04 
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Found: C, 62.54; H, 4.05; N, 3. 04. 

5) (4RS, 5SR) -5- {4- (yaL:^/\^:t^iy) ^oi-^/V) -4- ( (3- 
( (1. 1, 2, 2-T h7yyl-:i-^^f-M y :^'fM -1, 3 

-i!r^'fV)^\>V-2-itV {Z. 7g, 8. 0 2 ^ y^/^) O^^J'y—y'W (1 Om 

5 1) Wm^Z^'^i^W<'cfY^)'^J^i^W^ (5. 0ml. 40$^^/^) ^;!jP;t. 

4B#»m3Sg£tfCe mM-^mW^. tK (1 0 Om 1 ) T'^IRL. g^i^o^^/Kl 
0 Om 1 X 2) T'ttttlLfCo ^m^-%:mi^-^W^-^W^\.. ^StK^^-^ lJ7 A 

T'l£itmiltEE@*U.a^tJSr@lF^^^/^ •^f->';0^bB^^^$^T. (IRS, 

2 SR) -2-T^y-l- (4- (^a^^/V:^^^^^/) V -3- (3- ( (1, 1, 
10 2, 2-x h 7:7/1^:^ n^^/l') ;t=¥v') - 1 -7° p /"^ y — (3. 0 5 

g . 8 7 %) ^#fc„ 

'H-NMR (CDCl3) 6: 1.20-2.00 (2H, br), 2.41 (IH, dd, J= 13.8, 10.2 Hz), 2.88 
(IH, dd, J = 13.8, 3.2 Hz), 3.22-3.38 (IH, m), 4.65 (IH, d, J = 5. 2 Hz), 
5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.98-7.18 (8H, m), 7.28-7.42 (5H, .m). 
15 IRvmax^W: 1611, 1590, 1507, 1489, 1449. 
mp 85-86'C 

Anal. Calcd for C23H21F4NO3: C, 63.44; H, 4.86; N, 3.22 
Found: C, 63.44; H, 4.76; N, .3. 22. 

m 

6) (IRS, 2SR) -2-T^y-i- (4- {y z^=:.}Vi^^-y) y a^=^)V) -■ 

20 3- (3- ( (1, 1, 2, 2-x b 7:7/1^;^ n^nf^/k) is-^^-y) y -l-T' 
p/nV -/I^ (300mg, 0. 69^y ^/l^) ©Tir h-hy/k (16ml) MWl 
tee, 7-t?t KP-5H-^y)/ [a] -y^ n^-zTy-y-X-fuva^yW. (13.0m 

g, 0. eg^y^/i^) ^^v^Y-^'f-f^-z- (3-v^y^;^T5y7'p tvi^) 

Ti^^v?^ 5 K -iti?^ (1 9 8mg, 1. 0 3 ^ y^/u) *5j:U«l-l: KP^ix-lH 
25 -^^yV Y ]} TV^)V (lOBmg, 0. 695y ^/V) 'kMTLX'^^-^l^'^W^ 
UfCo K^&^K^tK (100ml) T^^U (1 0 0ml X2) TtttH 

l^t^bW^^^^X. mmit^!^ (2 8 5mg, 6 8%) ^mtco 
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^H-NMR (CDCI3) 6 : 1.90-2.10 (2H, m), 2. 12-2. 28 (2H, tn), 2.60-2.72 (2H, m), 
2.8 (IH, dd, J = 14,8, 10.4 Hz), 3.04 (IH, dd, J = 14.8, 4.0 Hz), 3.53 (IH, 
s), 4.60-4.80 (IH, tn), 5.02 (IH, s), 5.75 (IH, d, J = 8. 4 Hz), 5.89 (IH, 
tt, J = 53.0, 2. 8 Hz), 5.90-6.00 (IH, m), 6.23 (IH, d, J =11. 8 Hz), 6.90-7.20 
5 (12H, m), 7.22-7.48 (4H, m). . 

IRvmax'^cm'^: 1640, 1590, 1507, 1489, 1449. 
mp 95-96°C 

8 

N- ( (IRS, 2SR) -2- (4- ( i4-'i^ u a^z^ju) :t'^i/) 

10 7ccc^/k) -2-t ( (3- ( (1, 1, 2, 2-7" h yyMx2aL=f-ju) 

.1) 4-yjU:^X2r± \>ya^/ y {I 3, 8g, 1 0 0 5 y ^/W" <^N, N-V'/^ 
f^/l^Tir hT5; K (1 00ml) ^?^iC4-i:7 d n-3-^^/V7:t/-/u (1 5. 
15 6g, 1 0 0 $ y^/W) 4oJ;0^^;*y iJ^A (1 6. 6g, 1 2 0 ^ y ^/W) ^;t)P 

1 ommMmMi^Lfc. RJtM^MW^. 7k (ao om i) -e«u 

(3 0 om 1 X.2) TiftaiLfco mmm^:^. mnikm^x^m^m^Ls MtK 

20 ;^^v') Tirh^^y^ (2 4. 2g, 8 8%) t LX'i% 

^H-NMR (CDCI3) 6 : 1.22 (3H, t, J = 7.4 Hz), 2.58 (3H, s), 2.74 (2H, q, J = 
7.4 Hz), 6.84 (IH, dd, J = 8. 8, 3.0 Hz), 6.94-7.04 (3H, ra), 7.34 (IH, d, 
J = 8.8 Hz), 7.90-8.00 (2H, m). 
25 IRvmax"^cra"^: 1682, 1595, 1574, 1503, 1472. 
Anal. Calcd for C^^RifilOz- C, 69.95; H, 5.50 
Found: C, 69.93; H, 5,65 

2) 4- ( {4-1^^ un-3-ai=f-^V'yx.=^/U) T^VyauJV (2 4. 2 

g, 8 8. 2 5: y:=e/^) (oU^^'y^fjv (loomi) Wm^:^^ J-)\^ (0. 3 
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m 1 ) ^M^. 7k^^T7K^'^b■:^ hV^J^ (60 7. 06g, 176^y^ 

K«lC6^^:Sli?^^}Px.i5'^>f-U 7k (3 00ml) (3 

0 0ml X 2) ■t'*iatyc:o tttti^i^^TK. Muiimjkvmik^^i^. MMB-^^ 

5 ^>v'!:^i>.T^ii#J^J±||^Lfc„ aWti^i/y ;^;y/^;57 7i^^^p-^ ^^f7:7^- 
(^df-f-:/ : j^^:t.^jv= 5 0:1-5:1) X^WMLS- (4- ( U-!^^^- 
Z-:x.^}Vy 3L=.jV) isr^-y) y a:.z^;V) -3-;^=¥y7'n k';^-^^^^;l. (2 9. 
3 g, 9 6%) ^mM^^mt bT#fc„ 

'H-NMR (CDCI3) 5 : 1.08-1,20 (6H, m), 2.68-2.82 (2H, m), 3.95 (2HX7/8, s), 
10 4.14-4,30 (2H. m), 5.60 (lHXl/8, s), 6. 80-6. 90 (IH, m), 6. 92-7. 04 (3H, in), 

7.32 (lHXl/8, d, J = 8.4 Hz), 7.35 (1HX7/8, d, J = 8. 4 Hz), 7.75 (2HX1/8, 

d, J = 9.2 Hz), 7.93 (2HX7/8, d, J = 9.2 Hz). 

IR V max'^W : 1744, 1682, 1595, 1576, 1505, 1472, 1410. 

Anal. Calcd for C19H19F5CIO4: C, 65.80; H, 5.52 
15 Found: C, 65.98; H, 5,53, 

3) 3-(l, 1, 2, 2-7-Vyyjy:^u:r.Y^iy') h/V:t>'(6. Og, 2 8. 

8 5:i;^/k) (Omm\L^M' 0 ra. \ ) ^?g}CN-:/P^;^^i/:x^ 5: K (5. 6 

5g, 31. 7 5 y^/U)- *3j;tJ«2, 2 ' -T y (>f y n h J) /k) (2 3 

7m g, 1. 4 4 5:^^/1^) ^m^. Qmmmw^\.ti. ?^*pm> miM^hi^ 

1 

20 U '?>^K?Sr^ijitT3- (1, 1, 2, 2-x h7 7/U;rP^ h=¥V) -a-T'D^ h 
jV:x->'^mM.l'tLo 3- (4- ( {A-'^ nx2-Z-:3L^;\^y oL^/V) ^^i/) y3u=- 
;V) -Z-:^^);yn\f::^y^:j^=^;V {\Q ^, 28. 8 ^y^7^)01, 2-i^^ 
. ^:^rv^J:^^5'^ (1 0 0ml ) ^^^^C7K^jh•:^ hy 1>A (6 0%?fit4, 1. 15g, 

2 8. 8^y^/i^) sttk^t;!™ mmx z 0 ':^m.w\.fz.„ R^<m(o^k^%\zmu 

25 Lfc3- (1, 1, 2, 2-r h7P'>'^;^OJ^>=¥iX) -a--/o^ >;kj;:/(^ 1 , 2 

-v'pt h '^^y:^^ y (10ml) mm^my u ^^•^m^m.m.-r: i ufco 

SJS^^^tK (10 0ml) <Dtt'lJ:i^t\ mk=^'f-J\- ( 1 0 0 m 1 X 2 ) "Ctttti Lfc„ 

fco a^tl^i/y;«7</Vi-;^?7Ai^ p-r (h/^oi^') T'i^i^U 3- (4 
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- ( (4-i^nP-3-3i^/W7ai:=.;k) ya^=^;u) -S-:t^y-2- ( (3- 

( (1, 1, 2, 2-y'h7yj\^:^V2j:.'^;U) y au:=^}V) ^'fjV) •fn\f 

irym=^f-/\- (9. 2 6g, 5 8%) ^^fejffit^^i LT^fCo 

'H-NMR (CDCI3) S : 1. 13 (3H, t, J = 7. 0 Hz) , 1. 22 (3H, t, J = 7. 6 Hz) , 2. 74 
5 (2H, q, J = 7.6 Hz), 3.33 (2H, d, J = 7. 2 Hz), 4.11 (2H, q, J = 7. 0 Hz), 

4.56 (IH, t, J = 7,2 Hz), 5.88 (IH, tt, J = 53.2, 2.8 Hz), 6.83 (IH, dd, 

J= 8.6, 3.0 Hz), 6.90-7.38 (8H, m), 7.90-8.00 (2H, m). 

IR V max'^'cm"* : 1738, 1682, 1595, 1576, 1505, 1472. 

Anal. Calcd for C^]{^Q.l¥ ^Q{• C, 60.82: H, 4.56 
10 Found: C, 60.79; H, 4.38. 

4) mt^^ (4. 44g, 32. 6^ U ^/V) Ov^^^/k^i-T^/W (10 0m 
1) ^^Kt-TK^-ftiJiKl^^-^hy (2. 4 6g, 6 5. 1 ^ ]J ^/U) ^Mx.X^ 
i&-C3 Or$>^#LfCo ^^fel^6*U hm\^^- (4- ( (4-i^PP-3-3i^y^ 

yaL=^jv) ir^^'y) y a^::^;v) -z-:^^y-2- ( (3- ( (1, 1, 2, 
15 y/v:^vi3:.^;v) ;t^^/) :7a^/w) ^5^/w) (9. Og, 1 

6 . 3 ^ y ^/W) r/l^ (50ml) WI^^MtlXMUX^ 3 0 

Lf^o 7K^^T^ m:m.\^i^'&Mm.^Mk.x^:^y^\^. MIctK (i 5 Omi) ^ 
;!iP;^s g^^oi^^/i. (2 0 Om 1 X 2) -cttttlLfco ^V^m^-^M:MX 

20 . ^n-^ (^^IJ-^' : g^^ai^/V=4 : 1) T^ffi^U (2RS, 3R 

5) -3- (4- ( iA-i^ ma-3-:x:-'^jvy 7^^— /U) -3-t Kn 

=¥v'-2- ( (3- ( (1, 1, 2, 2-'rYyy^V:^X2::iu^;V) ;t=3rv^) 7^1^/1-) 
^ ^/U) -yn t°;^>^ai^/k ( 6 . 7 9 g , 7 5%) i bT#fCo 

^H-NMR (CDCI3) 5 : 0.95 (3H, t, J = 7.0 Hz), 1.21 (3H, t, J = 7. 6 Hz), 2.72 
25 (2H, q, J = 7.6 Hz), 2.90-3.10 (4H, m), 3.90 (2H, , q, J = 7.0 Hz), 4.93 (IH, 
brs), 5.89 (IH, tt, J = 53. 0, 3.0 Hz), 6.76 (IH, dd, J = 8. 8, 3.0 Hz), 6.82-7.10 
(6H, m), 7.20-7.42 (4H, m). 
IR V max'"'"cra"' : 1726, 1611, 1588, 1507, 1474. 
Anal, Calcd for C, 60.60; H, 4.90 
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Found: C, 60.53; H, 4.90. 

5) (2RS, 3RS) -3- (4- ( (4-^ u a^cz/]^) y^^i^) 
7*:=;^) -3-t Ko'3j^t^-2- ( (3- ( (1 , 1, 2, 2 -t h 7 7 >'V;t n ^f-/!^) 

^^/w) (6. 6g, 11. 9^y^/v). 

5 ^ y ( 3 0 m 1 ) mmi^. 2m-^:^mi[:i- h V ^M>7mm ( 1 1 . 9 m i , 
2 3. 8 5: y ^/v) ^MK.xmm.x'm^mw Ltc, Ej:t:-m^ 1 M^^mx-m^t t 

m^^^y^ (2 0 Om 1 X 2) xmii\Lf^. ttttl?^^7K*3J:t>m.:^^K-e 

in^'tX. (2RS, 3 RS) -3- (4- ( (4-^oo-3-J^f^/^:7a^::^/U) 
10 V') y^^::^/!^) -3-t: Kn^v^-2- ( (3- ( (1, 1, 2, 2-x 

7;^^/^) •fti}i':tym (5. 2 8g, 8 4%) lr#fc„ 

'H-NMR (CDCI3) 6 : 1. 21 (3H, t, J = 7. 6 Hz), 2. 71 (2H, q, J = 7. 6 Hz), 2. 92-3. 10 
(3H, m), 5,07 (IH, d, J = 4.0 Hz), 5.87 (IH, tt, J = 53.0, 3.0 Hz), 6.75 
. (IH, dd, J = 8. 4, 3.0 Hz), 6.88-7.10 (6H, m), 7. 20-7. 40. (4H, m). 
15 IR V max'^cm"^ : 1713, 1611, 1599, 1507, 1472. 
rap 75-76'C 

Anal. Calcd for C26H23CIF4O6 : C, 59.27; H, 4.40 
Found: C, 59.22; H, 4.43. 

6) (2RS, 3RS) -3- (4- ( {4.--^ o 

20 7;n=/l^) -3-t: Kn=^i^-2- ( (3- ( (1, 1, 2, 2-T hv^Jl^^J^^'f-Jl') 
:t^v') ^a^^/V) 7^9^/^) (5. 1 8 g, 9. 8 3^])'^M (O'r 

hyt:Kn77>' (7 5ml) V'V zc^)Vi!(^7s-tr^3 ?vri^\^ (2. 3 3m 

1,10. 8 ^ y ^/W i: =^f-)VT ^^-(2. 06ml, 14. 8^1) ^/V) 

•^n^. 2Htm^3iMLfco mM^%:^%. tk (2oomi) -^n^xmm.^ 

25 ( 1 0 0 m 1 X 2) T'ttW LfCo W^WL^ 1 ^^?PfiW7K^ t&fP^tit 

(4RS, 5 S R) -5- (4- ( (4-^:7 p n-3-^f-7^7^=y^) 

;t'¥v') ^aicr-zv) -4- ( (3- ( (1, 1, 2, ^-'r Yyv )Vi>rxi:sL^)V) ir^ 
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v-) ya:.=-;u) -1, 3-:t^-^y^Vi^y-2-:ty (4. 5 6g, 8 9%) 

^H-NMR (CDCI3) 6 : 1. 22 (3H, t, J = 7. 6 Hz) , 2. 20-2. 44 (2H, m) , 2. 73 (2H, q, 
J = 7. 6 Hz), 4.18-4.32 (IH, m), 4.98 (IH, s), 5.80 (IH, d, J = 7.8 Hz), 5.90 
5 (IH, tt, J = 53.0, 3.0 Hz), 6.80 (IH, dd, J = 8.4, 3.0 Hz), 6.88-7.20 (5H, 
ra) , 7. 22-7. 44 (5H, ra) . 

IRvmax^W: 1759, 1612, 1588, 1508, 1472. 
rap 100-lOlt: 

Anal. Calcd for C26H22CIF4NO4 : C, 59.61; H, 4.23; N, 2.67 
10 Found: C, 59.67; H, 4.27; N, 2.76. 

7) (4RS, 5 SR) -5- (4- ( (A-S^ \:i u-S-3:.f-;uy ;t^>/) 
.yaL=^/U) -4- ( (3- ( (1, 1, 2, 2-7" b7 77k;rn:xf^/^) 7 

^^/w) -1. ,3-;^drf-yi; v>:/-2-;t>' (4. 3g, 8. 21A]}^M 

(Oau^ J^)V (2 0ml) 8 m^7«jb-^ h y l> AtK^^^ (5. 1 3ml, 

15 4 1.1 5 y^/W) 4B#mi^3t|jSLfCc mM'^'^mWL. 7K (10 0m 

1 ) T'#?RU Wm.^'f-)^ (1 0.0m 1 X 2) T'ttWLfCc tttBIS^^?P:tlt7K"e 
U W\mnr^ V' r> ATf^i^f^^ffll* L> (IRS, 2 S R) - 2 -T 5 
/ - 1 - ( 4- ( ( 4-^ o n- 3 -^^7^7 cii::^/V) ;t=3ri/) 7 cc^/k) - 3 - ( 3 - ( ( 1 , 
1, 2, 2--r h7 7/V';t-na:^/^) ;t=3fv') y -\-'fxi^^J^}V (3. 

20 6 4 g, 8 9%) ^iE^?ft)|;>tJfei! LT#fCo 

^H-NMR (000X3)6: 1.21 (3H, t, J = 7.6 Hz), 2,41 (IH, dd, J= 13.6, 10.2 Hz), 
2.72 (2H, q, J = 7,6 Hz), 2.87 (IH, dd, J = 13.6, 3.2 Hz), 4.65 (IH, d, J 
= 5.2 Hz), 5.90 (IH, tt, J = 53.0, 3.0 Hz), 6,78 (IH, dd, J = 8. 4, 3.0 Hz), 
6.88-7.18 (6H, m), 7.28-7.40 (4H, m). 

25 IR V raax'^^'cnf ' : 1611, 1586, 1505, 1472, 1412. 

Anal. Calcd for C2gH24ClF4N03 : C, 60,31; H, 4.86; N, 32.81 
Found: C, 60.31; H, 5.18; N, 2.85. 

* 

8) (IRS, 2SR) -2-Z5:/-l- (4- ( (4-^PP-3-ai5^/l^:7ji::^/k) 
•^^l/) y:z.::^)V) -3" (3- ( (l, 1, 2, 2-=f \ y y JVir u c^'^ )V) ;^drv') 
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(16ml) MW^^G, Kn-5H-^:/y [a] v'iJ' D^T't':/- 1 

t<ym (1 14mg, 0. 6 0$y*/W) joi 01-^5^/1^-3- {3-P/^Jl^7^ 

y:fu\i'M 5 K • (i 7 4mg, o. 9 i ^ y^/w) jb^J;t>'i 

5 -t Kt3^i^-lH-^:/yhyT>^— /l^ (9 2mg, 0, 6 0 ^ P ^/U) ^;!]P;iT 
^^-CifSl^^^LfCo ^JtM^T^ (1 0 0ml) -C^lRt. mm^^^^ (10 0m 

1X2) T*am ttffii^sr 1 m^Mm. i m^TKi^jb-:^ h y ^j»ykmWs mo 

oL^/U-^'^tl^^^hn^Mi^'^r, ^M'fb-a^tl (3 18mg, 7 9%) *#yto 
10 'H-NMR (CDCI3) 8 : 1.20 (3H, t, J = 7.2 Hz), 1.90-2.08 (2H, ra), 2.10-2.26 (2H, 
m), 2.60-2.84 (5H, m), 3.02 (IH, dd, J= 14.6, 4.0 Hz), 3.50-3.90 (IH, br), 
4.60-4.78 (IH, m), 5.01 (IH, d, J = 3. 6 Hz), .5. 60-6. 22 (4H, m) , 6. 77 (IH, 
dd, J = 8. 8, 3. 0 Hz) , 6. 84-7. 20 (9H, m) , 7. 28 (2H, d, J = 7. 8 Hz) , 7. 41 (2H, 
• d, J = 8.8 Hz). 
15 IR V max'^'^cm-' : 1613, 1588, 1505, 1472, 1453. 
mp 116-117t: 

Anal. Calcd for C37H34CIF4NO4 : C, 66.51; H, 5.13; N, 2.10 
Found: C, 66.22; H, 5.24; N, 2.25. 
^MM 2 19 

20 1, l-v^P^^/W^^/V' (IRS, 2SR) -2- (2-7/^:tPt:°yv>i/-4-^M 
-2-t: Kn^v'-l- ( (3- (1, 1, 2, 2-7^ h 7 b^^v") 7:3^;^/^) 

1). 2-T5; /-4-p^^/l'f]; v':/ (1 0 0 g, 9 2 5 5 y ^/V) (^?4 2%T b 
yy;)^:^u\^^m (4 0 0ml) h y !>A (6 4 g, 9 2 7 ^ y^ 

25 /w) (DTK (1 0 Om 1 ) mW^}hm^ioV^^^fJ:\'^^o\^Vy^T^:^-r± 
h yT*?^4P L>^i;5S 6,#>4r \z.mx^fc. EJ^M^ 4 5 °CX' 3 0 ^mW'lk. 8 m^:^^it 

i-VV^ J>'AM^ (10 0ml) ^^^J? {ZLMk., i/a:.^)Vau^=f)V ( 3 0 0 m 1 X 

i-;v\fVi^:y (4 8 g) ^Wc, m-^ V !>a (i o o g, 6 3 2 ^ y^ 
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)V) <Z)7K (1. 2L) ^^S^8 0°C*T*MU 2-7>'U;^-n-4-p(f-/l/fc°y t^:/ 
(4 8g) -knx.^ 1^^1«3tiib7t„ SJSIg;a^e>^»Sr-&7-l' h-e6iiU 

|iTtblLfclS^*6^U 2-7/^^P-4-t°y v>>;(7;i'#>'^(l 9. 8 g, 3 2%) 
5 ^#fc:o 

'H-NMR (CDCI3) 6 : 7.50 (IH, s)-, 7.75 (IH, d, J = 5. 0 Hz), 8.40 (IH, d, J = 
5.0 Hz). 

IR V max'^'cm"^ : 3100, 1730, 1620. 
mp 258-260'C 

10 Anal. Calcd for CeHiFNGj*. C, 51.07; H, 2.86; N, 9. 93 
Found: C, 50.77; H, 2.80; N, 10.04, 

.2) 2-yMn-A.-\^^)V':yt))Vifsl/WLil^%, 7.0. 9 ^ y ^/l^) (Dx h 
^tKn^y^- (15.0 ml) W0.\C 1,1' -ts jVifs=.;V^fy^- 1 H— f 5: ^-/-}V 
(1.2. 7 g, 78. 0 ^ y^/U) ^%^7L^ 3 O^iPiiSglLfcio Wi^M^^^Wk. 
15 ^nv"^^ J :^^)V'^if^-ytl ^W. 2g, 39. 0 5: y ^/l^) ^APx.> ^ 
Jg-T 3 0 Lfco ^Jt&^^le: 1 ^S:^^ ( 2 0 0 m 1 ) ^%^7L^ g^il^^yv ( 2 

0 Om 1 X 2) -efittlb. ttW^^ISfP:fe:^7K-eSfe?tU M7KTO-ri/-^.v'!>A-e 

|^^ai5^/U=4 : 1) -^^IS^L. ^=¥i^>'/6^bl|j^^$•&T 3- (2-7;^:ta-4- 
20 t°yv>/^) -3-;^^y7"P t°;?^:/^aI^/^ (7. 3 2g, 4 9%) ^#fCo 

'H-NMR (CDCl3) 6: 1.20-1.40 (3H, m), 3.98 (2HX1/5, s), 4.18-4.40 (2H, in), 
5.76 (1HX4/5, s), 7.26 (1HX4/5, s), 7.40 (lHXl/5, s), 7.50 (1HX4/5, d, 
J = 7.4 Hz), 7.63 (lHXl/5, d, J = 7.4 Hz). 8.32 (1HX4/5, d, J = 7.0 Hz), 
8.43 (lHXl/5, d, J = 7.0 Hz), 12.44 (1HX4/5, s). 
25 IRvraax^W: 1744, 1705, 1651, 1607, 1563. 

t 

mp 66-67°C 

Anal. Calcd for C10H10FNO3: C, 56.87; H, 4.77; N, 6.63 
Found: C, 56.92; H, 4.69; N, 6.82. 

3) 3- (1, 1, 2, ^-fVyVMna^Y^V) (3. 8 0g,,l 
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8 . 2^V <DmMi\:^M (50ml) MWKt^-'f^'ir:^^i/y4 5: K ( 3 , 

54g, 19. 9 5 y^/w) *5J;02, 2'-Ti/tf>^ yf^u=.h])M (1 

3 6mg, 0. sa^y^/i-) »x.^ 4mmiimmmLfco '/^m"^. ^mm^^ 

^jr^^yV (3. 5g, 16. 6$y*/W)<Dl, Z-v'^ h=3f-v'ai^y (3 5m 1 ) 

Bm^Tkmit-t b y A ( e o %}ftt4, o. 66g,i6. e^V ^yv) ^tKJ^T 

iPxLs mm.x^3 o^^^Ltco Rft^mfDm^^i^mMLtcs- n, i, 2, 2- 

10 1 ) ^?K^?iT BlJ^^M^MUX 1 B#rBm# UfCo SfS^SSrTK (10 0ml) © 

tfitc^it^ m^:x.'^jU (1 0 Om 1 X 2) T#mUfc„ ttt±ll^^7K*3i:t>'iafP^i^ 
yJ^-^u-^y^yyA— ( h/W^^ : ^^f-y= 1 : 1) T'i^^U. 3- {2-y )V 

ilsrn\^))-Ji/-A-^ IV) -3-;^-dey-2- ( (3- (1, l, .2, 2-t Vyy f^^-^^ 
15 och^r^^) 7:i^^yv) T^^^W T'p t;'';^:/^^^/^ (4. 7 8g, 6 9%) ^iSfe 

^H-NMR (CDCI3) 6 : 1. 14 (3H, t, J = 7. 0 Hz) , 3. 35 (2H, d, J = 7. 4 Hz) , 4. 13 
(2H, q, J = 7.0 Hz), 4.44-4.56 (IH, m), 5.90 (IH, tt, J = 53.0, 3.0 Hz), 
7.00-7.38 (5H, m). 
20 IRvinax'®""cm"^: 1740, 1703, 1607, 1588, 1566. 

Anal. Calcd for CigHieFgNO^: C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.44; H, 3.76; N, 3.55, 

4) W^'^MMk (3. 12g, 22. 95 3^)V) (Dv^3i5^/^:x— r/l^ (10 0m 
\) Wm!JfM>\^i^t?%'fy')^^ (1. 7 4g, 4 5. 8 5D^;W) ^JlJB^X^ 

25 ia-e 3 0 rb'-W Ufco ^Wa^ 6* ^Wl\-^ 3 - ( 2 -yjvir p t° y v?^- 4 --f )V) 
-Z-ir^V-2- ( (3- (1, 1, 2, 2-^ Vyy )Virxx3^Y^^y) y a^^jv) ;^ 

^)V) •:fxi\^:^V^^'f-)V {A. 7 8g, 11. ^%^)=^)V) (n>i/:^^)Va:~—f)\^ 

(3 0ml) ^i^»;t-c^mT*3 o^^it^bfco tK^^^Tx Wi^mL\%%mk-^ 

M^Xii^^y^Ls H^^ItK (10 0ml) ^Mk.. m^^^'f'^^ (20 0ml X 2) 
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az^7V=4 : 1) T')^^U 3- {2-y JV^u \i° ]) M -3-1: Ko=¥^^ 

-2- ( (3- (1, 1, 2, 2-x h7 7/V;tn:3ihdpv/) :7^^/l/) -fxi 
5 \firVWi^=^'}V ( (.2RS, 3RS) (2RS, 3 SR) #:=9 : 1, 4. 0 

5g, 8 4%) ^B.^Mmh\.xm^. 

^H-NMR (CDCI3) 6 : 0.92-1.06 (3H, m), 2.70-3.10 (3H, m), 3.54 (IH, dd, J = 
2.6 Hz), 3.90-4. 04 (2H, ra), 4.77 (lHXl/10, dd, J = 8. 8, 3.4 Hz), 5.13 (IH 
X9/10, s), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.90-7.30 (7H. m), 8.16-8.24 
10 (IH, m). 

IR V max'^cra"^ : 1728, 1615, 1588, 1572, 1487. 

Anal. Calcd for Ci9Hi8FgN04: C, 54.42; H, 4. 33; N, 3, 34 

Found: C, 54.37; H, 4.39; N, 3.35. 

5) (2RS, 3RS) -3- {2-y }V-^u\fy) }V) -S-tKn^i/- 
15 2- ( (3- (1, 1, 2, 2-r h7 7/l'::^P3: hdf-i/) y :t.:=.}V) ^f-jv) zfti 
fc°;r:/i^^^y^ ( 3 . 8g. 9. 0 6^y^/K (2RS, 3 R S ) : ( 2 R S , 
3SR) i^=9 : 1) (D/^y-/U {2 0m\) 2-^^7K^'fb-f h U iJ/ A • 

(9. 1ml, 18. 2^]}^ju) ^mK.x'^mx2mmmnLfco ^uti^m 
^ 1 m^Mmxmkt Ltcm. mm=^^;i- ( 2 o o m i x 2 ) T-tttti tfco ttwi^ 

— ^^■!^;X;5>bW^^$•frT^ (2RS, 3RS)-3-(2-7 
yU;tPl:°y >?y-4— fyv) -3-t Kn^v'-2- ( (3- (1, 1, 2, 2-rb7:7 
/W^DJi b^i/) ya:.=:i;V') j^^/U) yu t:-;^^/^ (2. 1 4 g, 6 0%) ^ttfco 
'H-NMR (CDCI3) 6 : 2.74-2.92 (IH, m), 2,98-3.16 (2H, m), 5.18 (IH, d, J = 3. 2 
25 Hz), 5.88 (IH, tt, J = 53, 0, 3. 0 Hz), 6. 90-7. 10 (4H, m) , 7. 16-7. 30 (2H, m), 
8,17 (IH, d, J = 5.2 Hz). 
IR V max^'cnf ^ : 1717, 1615, 1588, 1570. 
mp 134-135''C 

Anal. Calcd for C^HiiFgNO^: C, 52.18; H, 3.61; N, 3.58 
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Found: C, 52.20; H, 3.51: N, 3.58. 

6) (2RS, 3RS) -3- ( 2-7/^7|-p t°y v^y-4-'l'/l-) -3-t: Ko=3(^v'- 
2- ( (3- (1, 1, 2, 2-T hyy/^:^^^}^^^) yzs^^fV) :^^;v) 
k";^^^ (2. Og, 5. 11^^)^?V) (Dy-Vy\LYnyyV {^^ra\) 

5 IC, v'7*:=>rV?iN;^7j>y/UT^;?F (1. 2 1ml, 5. 6 2 ^ U ihU^^ 
)V7%V {\. 0 7ml, 7. 67^y^/V) ^l:;!jP;i> 2B#FBl»ilEtyto 
J^^lcJcMx tK (2 0 Om 1 ) ^;!]nxTil^^^/Kl O Om l X 2) t?ttttltfCo 

10 :/ : ||i?:3^^/U= 1 : 1) g^^g^^/U-^'^f-^'^O^bS^fB^-^T^ (4 

RS, 5SR) -5- (2-7;l^^P t°y -4- ( (3- (L, 1, 2, 

2-x b7 7yw;ro^h^>^) :7*^/w) i^^jv) rl, 3-;t^1^>^]; v^>^-2-;^- 
>' ( 1 . 3 6 g , 6 9%) ^#fCo 

'H-MIR (CDCI3) 6 : 2.27 (IH, dd, J = 14.0, 10.2 Hz), 2.41 (IH, dd, J = 14.0, 
15 4.4 Hz), 4.28-4.42 (IH, m), 5.49 (IH, s), 5.81 (IH, d, J = 8.0 Hz), 5.91 
(IH, tt, J = 53.0, 2.6 Hz), 6.90-7.40 (6H, m), 8.30 (IH, d, J - 5.2 Hz). 
IRvmax'^'cm"': 1771, 1615, 1588, 1574, 1489. 

. mp us-iig'C 

Anal. Calcd for C^HiaFgNjOg: C, 52.59; H, 3.37; N, 7.21 
20 Found: C, 52.70; H, 3.20; N, 7.20. 

7) (4RS, 5 SR) -5- (2-7/V';a-p t:°!; v^>'-4-^/^) -4- ( (3- (1, 
1, 2, 2-x h7 7/V';i-nai h d{^v^) y a^z^)V) -1, 3-;t'ari^y y 

{\. 2 5g, 3. 2 2 ^ y ^yl^) ©r-fe h:^ h y/l^ (2 Om 1 ) 
1 -'f'f-fV (0. 84g, 3. 86^y ^/i^) *3 J;TJ«i>^ f-/VT % J \^ 
25 yv>>(3 9mg, 0. 3 2 ^ y ^/L') lr;!jP;t, ^j£-e2B#FBl3t#Lfco 

tK (5 0ml) S:Jn;iT@^^^^/^ (5 0m IX 2) TttttitfCo tttti^^lrl&fP^t 

;V-^^'^:yt^^n^^^^^X (4RS, 5 S R) -5- {2-y jU:tci ]} 

407 



wo 02/059077 



PCT/JP02/00532 



4-^/1') -2-;r^y-4- ( (3- (1, 1, 2, 2-x h7 7/U;^D:r y 

( 1 . 4 1 g , 8 9%) %#fCo 
'H-NMR (CDCl3)6: 1,51 (9H, s), 2.60 (IH, dd, J= 14.2, 8.8 Hz), 2.95 (IH, 
5 dd, J = 14.2, 4.6 Hz), 4.82-4.98 (IH, m), 5.67 (IH, d, J = 7. 0 Hz), 5.90 
(IH, tt, J = 53.0, 3.0 Hz), 6.54 (IH, d, J = 7.4 Hz), 6.73 (IH, s), 6.82 
(IH, s), 6.94 (IH, d, J = 5.0 Hz), 6.98-7. 20 (2H, m), 8.09 (IH, d, J = 5. 2 
Hz). 

IRvmax'^W: 1821, 1726, 1615, 1588, 1574, 1489, 1416. 
10 mp 113-114°C 

Anal. Calcd for CggHgjFgNgOg : C, 54.10; H, 4.33; N, 5.74 
Found: C. 54.10; H, 4. 21; N, 5.72. 

8) (4RS, 5 SR) -5- (2-7/U;^-p b:"]; v?:/-4-'l'yW) -2-:;a-^y-4-- 
( (3- (1, 1, 2, 2-.X b7 7/V;^P:3i hdr>y) y a^c^jV) -1, 3- 

15 '^^^V3-J'V-Z--)J)Vif^vm.\, (1. 3 0g, 2. 6 65 

y ^)V) (0:^9 ; (7ml) ^m.\^ 0 . 5 U^Tm-it-T V y ^J^(0}^ ^ J 
(6. 8 9ml, 3. 1 9 5 y^/l') ^AP;i^ig.T'l 0^!i#L:rCo 

tK (50ml) ■^nTLX^m.^'f- IV (5 om 1 X 2) -c?fti±i Lfco ^m^^m^-^ 

20 -^^^Vt^hW^^^-^^Xm.mW.^m 0 8g, 8 8%) ^#fCo 

'H-NMR (CDCI3) 6 : 1. 37 (9H, s) , 2. 60-2. 80 (2H, m) , 3. 82-4. 10 (2H, m) , 4. 68 
(IH, d, J =8.0 Hz), 5.01 (IH, s), 5.89 (IH, tt, J = 53. 0, 3.0 Hz), 6.92-7.12 
(4H, m), 7.18-7,32 (2H, m), 8.20 (IH. d, J = 5.0 Hz). 
IR V raax™''cm'^ : 1752, 1694, 1615, 1570, 1512, 1489, 1449, 1412. 

25 rap 143-144°C 

Anal. Calcd for C21H23F5N2O4 : C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.32; H, 4.86; N, 6.07. 
2 2 0 

N- ( (IRS, 2SR) -2- (2-7/1^^0 fy 4 ->r/W) -2-t Kn^j^i/- 

V 
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1- ( (3- (1, 1, 2, 2-r h7:77W^i3J^ h=3{^v') ^ cc^ 

/l^) -6, Kn-SH-O-y^ [a] -^iJ' d^T't"^- 1 K 

1) 1, 1 -v?^ f-zt'^^^/l^ ( 1 R S , 2SR) -2- (2-7/W;^afc°y v»'-4- 
'I'/l^) -2-t: KP=3rv'-l- ( (3- (1, 1, 2, 2-X b 7 7/^;^n b ^v^) 7 

5 a^^/i^) /^J\^) ai^;U:fj;w<;A—h (0. 8g, 1. 7 3 ^ y ^/i^) Iz: h U 
;rp@^il (1 0ml) ^;!3Px.^ O^mWLtz.. S/S^^Sr^JITii^^x i 

N7k^'^b•:^^y ^atk^^s domi) ^mK.s m^^'f-^^ (20m 1x2) T*tt 

^m#J*l^i^^^/l'-^=^f->'5i)^feSI^B^^*'C. (IRS. 2SR)-2-75y 
10 -1- i2-yjU:^ti\^Vi»-4-^M -3- i3- (1, 1, 2, 2-xh77/^:t 
n^b^v') -l-T'n/NV^/i' (0. 5 9g, 9 3%) tr#fc„ 

'H-NMR (CDCI3) 6 : 2.40 (IH, dd, J = 13.6, 10.6 Hz), 2.63 (IH, dd, J = 13.6, 
3. 2 Hz) , 3. 32-3. 48 (IH, in), 4.79 (IH, d, J = 4.0 Hz), 5.92 (IH, tf,:J = 53.0, 
3.0 Hz), 6.92-7.40 (6H, ra), 8.24 (IH, d, J = 5.2 Hz). 
15 IR V max'^'cm"' : 1613, 1588, 1568, 1487, 1449, 1410. 
mp 119-120'C 

Anal. Calcd for CieHisFgNgOj : C, 53.04; H, 4.17; N, 7.73 
. Found: C, 52.91; H, 4.08; N, 7.60. 

2) (IRS, 2 SR) -2-T^y-l- (2-:7y^;^n fc:°y v?:/-4— f/l^) -3- 
20 (3-(l, 1, 2, 2-7^ b7 7/^;^P:3^ b=^v^) :7i^>'^) -l-T'P/^y— /V (3 

OOmg, 0. 8 3 ^ y ^yW) (DTir b^ b y/V- (2 Om 1 ) ^?Sl::6, 7-v^t 
Kn-5H-^:/)/ [a] v'i{'o^:7'x:/-l-;i&/V3i^V^ (1 5 6mg, 0. 83^ 
y^/k) joiO^l-^^/V-S- (3-v^^5"/^T5;y7"ni tVP) ;^;;lx7Kv?-f ^ K ■ :S 
^:S^(23 8mg, 1. 2 4 ^ y ^/W) fc*it>* 1 -t Kp '^s^v'- 1 H-^^')/ b y T 
25 )/-7U(12 7mg, 0. 8 3 ^ y ^/V) ^iP^T^MTj^^!i# LfCo SiS?^^ 
tK (10 0ml) T'^f^U m^=^'^^^ (1 0 Dm 1 X 2) TttW LfCo ttW^^^ 

tX, mmit^^ ( 3 4 7 m g , 79%) <£r#fCc 
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'H-NMR (CDCla)^: 1.90-2.08 (2H, m), 2.10-2.26 (2H, in), 2.60-2.72 (2H, nO, 
2.80-2.92 (2H, m), 4.40-4.70 (2H, m), 5.11 (IH, d, J = 2. 6 Hz), 5.89 (IH, 
tt, J = 53. 0, 3. 0 Hz), 5. 90-6. 10 (2H, m), 6. 24 (IH, d, J = 11. 6 Hz), 6. 92-7. 38 
(9H,. ra), 8.08 (IH, d, J =5.2 Hz). 

IRvmax'^'^cm"': 1636, 1615, 1588, 1570, 1516, 1449, 1412. 
mp 159-160°C 

Anal. Calcd for CajHggFgN^Oa • 0. 2H2O : C, 62.73; H, 4.78; N, 5.23 
Found: C, 62.64; H, 4.80; N, 5.37. 
MMM 2 2 1 

1, l-v^^^/1^^5^7U (IRS, 2 R S) -2- (6-:7^l';tP t°y v^:/-2— f/P) 
-2-1: KP=3rt^-l- ( (3- (1, 1, 2, 2-7^ h 7:7/V;tnni hdj^i^) 7^-/1^) 

1) 2-rKy-6-:;if-/UifV^:^:^ X7 5&, 6 9 3 ^ y^/U) (554 2%x h7 

-:7ju:^tn3,^m i2 9imi) mm\^m.mm'rh])^j^ (47. sg, egs^y 

^/i^) OtK (lOOml) mW^iHm^l 0'X:^m^ts:\^Xo\^Vy-(T^:^-r 

± h LfiJi^ i^M^tco ^mw^ 4 5 'cx* 3 o ^mw^^. 8 m^T^m 

ih-r h y "J^AtK^^S (10 0ml) ^^^^ izm^s i>=s^=^)V:x,^y-)V (3 0 0ml 
X2) XttWLfCo m^M^WBTtWrn.. ^Mi^^^gbT, 2-:7/U;tn-6- 
pt^/Ufc-y (27. 9g) <^#fc„ W^l^U^ym.ti^) J>. (lOOg, 632 
5y-=E-/u) ©7j< (1, 2L) ^^^^8 0°C^-trMU 2-:7/^:tn-6-^f^yvt° 

yv?^ (2 7. 9g) ^apxl> ^nmmmk\^t^o m^m^h-^'mm^^y 4 v 

T^iiU 6^^<^r2 0 0mUCf^S^X^^U B^^Jti^Srp H;05|^ 3 
-eJP^Jto ^Wtfc^^B^5^U 6-:7/p;tn-2-t°y v?>';^;yl/;J^>^ (5. 8 
4 g , 14 %) ilr#fc<, 

^H-NMR (CDCI3) S : 7.26 (IH, d, J = 7.2 Hz), 7.36 (IH, s), 8. 00-8. 30 (IH, m). 
IR V max'^'^cm'^ : 3100, 1730, 1620. 

rap 248-250°C 

Anal. Calcd for CgHiFNOg: C, 51.07; H, 2.86; N, 9.93 
Found: C, 51.10; H, 2.81; N, 9.87. 
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2) 6-7;u;^n-2-t'y v^yj^/uji^^-^ (1 5. og, io6. a^:!;*/!^) 

(^T hyt Kn:77^^ (20 0ml) ^^{^1, l'-;«7/^4?^/i^tf;^-lH— f 
:/-;u{i9. Og. 116. 9^y*;v) ^iP;t. 3 o ^^MSm Ufc„ 

^^^*P^> vnvig^yai5^/u-r^';^^i/!^7i>,j|[ (16. 8g, 5 8. S^y^/W) 
5 t^M^. ^ia-e 3 0 tfco ^}Z>m^ 1 m^:^^ ( 2 0 0 m 1 ) , ^^IP^, 

^^/V- (2 0 Om 1 X 2) T'tttHU f4li:l^S1^l&fP:t:^7K■e^5fc^^U MTKfiS^-^i/ 

(^df^f-:^ : |^g^ai^/U= 4 : 1) T')fililU^ 3- (6-7/V';^-o-2-h:°y v^/W) - 
3-;^^y7'a t'jt^/^^f-zl' (2 0. 1 6 g, 9 0%) UT^fCo 
10 'H-NMR (CDCl3) 5: 1.20-1.40 (3H, m). 4.13 (2HX2/3, s), 4.14-4.34 (2H, ra), 
6.30 (lHXl/3, s), 6.96-7.04 (lHXl/3, ra),' 7.12-7.24 (1HX2/3. m), 7.78-8.04 
(2H, m), 12.32 (lHXl/3, s). 

IR V max'^W : 1744, 1709, 1651, 1593, 1578, 1453. 

Anal, Calcd for CioHjoFNOj: C, 56.87; H, 4.77 
15 Found: C, 56.74; H, 4.73 

3.) 3- (1, 1, 2, 2-r h7 7/v;rncc hdr^/) h/wai:/ (7. 5 1 g, 3 

5 . 6 ^ y ^/W) (On^WLWm ( l O O m l ) ^ISi^N-y P ^ ^ K ( 7 . 

6 0g, 4 2. 7 5y^/V) :j3j;tJ«2, 2'-Tyif^ (-f VT'^nc^ h y /W) (2 

gOmg, 1. 78^y^/^) ^Mt^. 40#»S«LfCo ^W^. '^'i^^^h 
20 i§U 5^^^gi^LT3- (1, 1, 2, 2-7- Yyy -a-rf.n=t 

h/va:^%iliSlLfCo 3- (6-7;V';^Pt°yv^>'- 2-^/1^) - 3-;r^yy p t";^^ 
^aif-/V (7. 5 1g, 3 5. 6 5y*/^) ©1, 2-i^^ b'3f-i/3i^>' (7.0m 

1) ^^i-Tk^-fb^hy l^ix (6 0%^fttt, 1. 42g, 35. 6^y^>'U)^7K 

^'^T;!jn;i. ^M-C*3 0^^#Lfco S:^&l^<^4't-3fe«MLfc3- (1, 1, 2, 
26 2-r b7 7/U;tD^ h=3E^i/) -a-:/P^ h/l'^^'*^ 1 , 2-v>;?{ h^i^^^?:/ (1 

0ml) ^l^^riT mi^^-k'MM.-^ 1 B#FBliir# tfco ^i^^^i^trTK ( l 0 0 m 1 ) 

(o^z."^^. W^^^f^ (1 0 Om 1 X 2) T'ttaitfco ttt±i^^^l^7K43i^J«^fp^ 

:;(7 7-^i5'»='-^ (b/UJi>' : -^=¥-y->= 1 : 1) T')f&|SU 3- (6- 
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y/]^:tn]i']}i>y~2-4J^) -S-:t^y-2- ( (3- (1, 1, 2, 2-7^h7:7/k 
;^na: hdri/) /f-/^) :/d h°;^:/i^^^/U (7. 7 4 g, 5 2%) ^ 

^H-NMR (CDCgS: 1.13 (3H, t, J = 9.0 Hz). 3.20-3.44 (2H, m), 4.11 (2H, q, 

J = 9. 0 Hz), 4. 98 (IH, t, J = 7. 4 Hz), 5. 89 (IH, tt, J = 53. 0, 3, 0 Hz) , 7. 00-7. 32 

(5H, m), 7.90-8.04 (2H, m), 

IR V max™'cm"* : 1732, 1705, 1593, 1453. 

Anal. Calcd for C19H16F5NO4: C, 54.68; H, 3.86; N, 3,36 

Found: C, 54.55; H, 3.92; N, 3.51. 

4) ^itM^^ (4. 1 9 g, 3 0. 7 5 y^/l^) (Oi^^f-/UJ:.^y'/]^ (10 0m 

1) ^^^{C7K^'^b^J^»>^•:^^y i>A (2. 3 3 g, 6 1. A^.V'eM ^M^X^ 

MX' 3 0 j>^m.W Lfco ^^#^5* ^Smi^ 3 - ( 6 p y V- 2 jl^) 

-3-;t^y-2- ( (3- (1, 1, 2, 2-7^ h 7 7/1-^0 m bdrv') :7a:^yl.) 7? 

f-;u) 7°a (6. 41g, 15. 4^.y ^;W) v^^^yW^— t^/U 

(50ml) mm^- 7 8 t:i^T:&B;tT 3 0 ^Mw Lfc, 1 m^mm^M 

.XLTiJ'i>'^U. MtoX (10 0ml) ^Irinx.. f^^m^yv (2 00m IX 2) T* 

MJEM^tfCo ^ai^tJ^vy ;*y>;*7AjJ' n-^ h:J''y.:7-i' — (^^lJ-:x : g^^oi 
^/^=4 : 1) T*)^iSlL^ 3- (6-7/U:tP t°y v^:^- 2-^/1/) -3-t Kn^^iX- 
2- ( (3- (1, 1, 2, 2-r h7y/V';^o^ hdr>/) y^^ji^yk) ^f-/w) 
fc';f>i?^^/^ ( (2RS, 3RS) (2RS, 3SR) 6 : 1, 5. 7 

og, 8 8%) ^m^m^mtLxntc. 

'ti-mSR (CDCI3) 5: 0.96-1.00 (3H, in), 2.87 (IH, dd, J = 5.0 Hz), 2.96-3.14 
(IH, m), 3.20-3.40 (IH. m), 3.76 (IH, d, J = 5. 6 Hz), 3.90-4.04 (2H, m), 
4.76 (lHXl/7, dd, J = 9. 6, 4.4 Hz), 5.00-5.08 (1HX6/7, ra), 5.89 (IH, tt, 
J = 53. 0, 3. 0 Hz) , 6. 83 (IH, dd, J = 8. 0, 2. 6 Hz) , 6. 90-7. 36 (5H, m) , 7. 70-7. 86 
(IH, m). . 

IRvmax'^W: 1728, 1607, 1578, 1454. 

Anal. Calcd for CigHigFsNO^: C, 54.42; H, 4.33; N, 3.34 

412 



wo 02/059077 PCT/JP02/00532 

Found: C, 54.34; H, 4,37; N, 3.29. 

5) (2RS, 3RS) -3- (6-7/l^;^Dt'y v'>'-2-i'/W) -3-t: Kn^i/- 
2- ( (3- (1, 1, 2, 2-7" hyy^l^:ti^=^h^i/) V s.::^)^) ^^/U) 
l:°;^^^^:x5^y^ (5. 5 g, 13. 1 ^ U (2RS, 3RS)^$:: (2RS, 

5 3 SR) #:=6 : 1) (D^iJ'y-yU (2 5ml) ^^gtC, 2 ^^7K^^b':^ h y ^ 
i^W^ (13. 1ml, 26. 2^y ^/l^) ^JP;iT^M-e 2 B^PbI^^ Lfc, SJt& 
1 ^^:te^T'^14i Lfcm, ( 2 0 Om 1 X 2 ) T'ttffi L/c„ tttH 

a^i^^i^i^^^/W-^=3{^f-://D=»bS^rB$*T^ (2RS, 3RS) -3- (6- 
10 7y^;^P b'y i;?:^-2— f/W-) -3-i: Kndfi>'-2- ( (3- (1 , 1, 2, 2-xh7 
y'/k;^P3^ hdj^^x) 7 ^^/W) ynt:"';^^^^ (3. 8 2g, 7 4%) Sr# 

'H-NMR (CDCI3) 5 : 2.85 (IH, dd, J = 14.0, 5.2 Hz), 3.08 (IH, dd, J = 14.0, 
9.0 Hz), 3.26-3.38 (IH, m), 5.12 (IH, d, J = 4. 4 Hz), 5.88 (IH, tt, J = 53.0, 
15 3.0 Hz), 6.81 (IH, dd, J = 8. 2, 2.6 Hz), 6.90-7.04 (3H, ra), 7.18 (IH, d, 
J = 7.6 Hz), 7.27 (IH, dd, J = 7. 2, 2.2 Hz), 7.70-7.82 (IH, m). 
IRvmax^W: 1713, 1609, 1580, 1489, 1456. 
mp 103-104*0 

Anal. Calcd for C„Hi4F5N04: C, 52.18; H, 3.61; N, 3.58 
20 Found: C, 52.16; H, 3.57; N, 3.57. 

6) (2RS, 3RS) -3- (6-7/^;tPt:°]; v^>'-2-^/^) -3-1:: KP=3rv/- 
2- ( (3- (1, 1, 2, 2-x h=3f-^>') y ^^/V) T'n 

t:°;ti/^ (3. 6g, 9. 2 0 5:y^/^) Ot" h 7 t: Kn 7 ( 9 Om 1 ) 

ic, v^7*-;wjf;;^7^y/VTv^K (2. I8ml, 10. hV^)^^ 

25 /V-T^y (1. 9 3m 1 , 1 3. 8 ^ y ^/V) ^JdPx.^ 2nWm^^^\^fz., 

WLkWC^%. tK ( 2 0 0 m 1 ) ^n^XnWi^^}^ ( 1 0 0 m 1 X 2 ) T'ttW UfCo 

•y',%^3u^)V= 1:1) TflSMU. W^^'^f^-^^-^^-^i^^^^^^^'^X. (4 
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R S, 5RS) -5- (6-7;^;^D t°yi>:x-2-^/W) -4- ( (3- (1, 1, 2, 

y {2. 3 4 g , 6 5%) ^#fc„ 
/H-NMR (CDCI3) 6: 2.14 (IH, dd, J = 13.6, 9.0 Hz), 2.58 (IH, dd, J = 13.6, 
5 3,2 Hz), 4.36-4.50 (IH, m), 5.13 (IH, s), 5.78 (IH, d, J = 8.0 Hz), 5.91 
(IH, tt, J = 53.0, 3.0 Hz), 6.90-7.20 (4H, m), 7.26-7.42 (IH, m), 7.52 (IH, 
d, J = 5.2 Hz), 7.86-8.00 (IH, m). 
IRvraax'^W: 1767, 1607, 1584, 1489, 1458, 1447. 
mp 118-1 19'C 

10 Anal. Calcd for CiAsFsNgOs: C, 52.59; H, 3.37; N, 7.21 
Found: C, 52.60; H, 3.31; N, 7.35. 

7) i4RS, 5RS) -5- {6-yjV:tu\i'])i^y-2-y(;U) -4- i id- (1, 
1, 2, 2-x h7:77U;^pa:>dfi/) y ai::^;V) ^ ^/k) - 1 , 3 =^ri^>^ U 
l^-2-:ty (2, 2g, 5. .6 7 ^ y^/l-) <Z)T-fe h- hy/l^ (2 0ml) ^^ti 
15 ~^m-J-t-:f'^/U il. 48g, 6. 8 0 ^ y^/V-) *3<tt5v^7{f^/^T^/ t°y 
v'^- (70mg, 0. 57$y^y^) ^iP;t, mU.V2mmmWLtCo RJt>m\C7i(. 
(5 0ml) ■%:Mx.Xm^=^^;V (50ml X 2) TttW Ufc, Wi^m-^fm\-kM. 

20 -^^•^:yt^bW^Mi^^X (4RS, 5RS) -5- (6-7/^;^-P t'y v?y-2- 
>f/^') -2-:t=3fy-4- ( (3- (1, 1, 2, 2-r K7 7/^;tP^ h^^E-i/) 

}V) p« - 1 , 3 -;^-dr f - y;y 3 -ti y^^' l , l - v^p< ( 2 . 

5 9 g , 9 4%) ^#fco 

^H-NMR (CDCl3)5: 1.45 (9H, s), 2.65 (IH, dd, J= 14.2, 7.4 Hz), 2.84 (IH. 
25 dd, J= 14.2, 5.8 Hz), 4.97-5.08 <1H, m), 5.61 (IH, d, J = 6.4 Hz), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.53 (IH, s), 6.75 (IH, d, J = 7.6 Hz), 6.88 
(IH, dd, J = 8.0, 2.6 Hz), 7.02 (IH, d, J = 9. 6 Hz), 7.10-7.22 (IH, m), 7.43 
(IH, dd, J = 7.4, 2.6 Hz), 7.80-7.94 (IH, m). 
IRvmax'^W: 1823, 1728, 1607, 1584, 1460, . 1447. 
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mp 96-97t: 

Anal. Calcd for CgAiFeNgOs : C, 54.10; H, 4.33; N, 5.74 
Found: C, 54.14; H, 4.25; N, 5.78. 

8) (4RS, 5RS) -5- (6-7;W;rcil^yv?i^-2-^/u) -2-;^=3f-y-4- 
6 ( (3- (1, 1, 2, 2-r h7 7/i^:*-n^ ys-^/u) 3- 

;^drf-i/ij v^:^-3-;*;U7js>^l, 1 -v'^ f-^UJ^^/l^ ( 2 . 4 0g, 4. 9 1^ 
]} ^/V) (D;^^ / —)V (12ml) fJi 0 . 5 N7K^^b•:^ h P t>J>^<0:^ ^ J —JVW0. 
(11. .8 ml, 5. 90^]; ^JV) -kMTiMMX 1 0 LfCo SJ5&?Sii:;i< ( 5 
0ml) ^ijn;iT@^i?^^/l- (5 0ml X2) TttW L^c^ ttW^SMfP^:^^? 

f-^;ei^bSI^^B$-&rSjl^b-a-t' (1. 9 2g, 8 4%) ^#fCo 
^H-NMR (CDClj) 6 : 1. 37. (9H, s), 2.65 (IH, dd, J -13.6, 5.0 Hz), 2.85 (IH, 
dd, J =13. 6, 9.0 Hz), 4.08-4.30 (IH, m), 4.45 (IH, d, J = 6.0 Hz), 4.88-5.02 
. (2H, m), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.85 (IH, dd, J = 8.0, 2.2 Hz), 
16 6.90-7.10 (3H, m), 7.10-7.32 (2H, m), 7.70-7.86 (IH, ra). 
IR V max'^'cor^ : 1682, 1607, 1576, 1532, 1487, 1454. 
mp 140-141'C 

Anal. Calcd for C21HZ3F5N2O4: C, 54.55; H, 5.01; N, 6.06 
Found: C, 54.27; H, 4.71; N, 6.12. 
20 %W§\ 2 2 2 

N- ( (IRS, 2RS) -2- (6-7/^:^0 t°y v'^- 2-1' -1-\L^xi^-y- 
1- ( (3- (1, 1, 2, 2-T h 7 7/^:^0 31 h^ev/) ys.:=-)V) :^^)V) ^f- 
jV) -6, y-v't Kn-5H-^>'y [a] ^y^n^-fJ-:y-\-tijVif^^^% K 
1) 1, l-v^;^^/^^^/^ (1 RS, 2RS) -2- (6-7/W;^P t°y v?:/-2- 
25 -Y/W -2-t Ko^v'-l- ( (3- (1, 1, 2, 2-7^ b=3rV) 7 

zz.:=-)V) ^=^}V) au^ ;V/<^ — Y (1. 6g, 3. 4 6 ^ JJ ^/V) 7/1^ 
^umk (2 0ml) Sr^P^. -MMXl 05^ti#tfc„ SJS^^$^^ET^^im^ 1 
NTK^'fb:^ h y 1>^7K^IS (10ml) ^;tJP^. i^i^oi^/l. (2 Om 1 X 2) T'tt 
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(IRS, 2RS) -2-T% {Q-y;V:tti\f])i^y-2-yi;V) -3- (3- 

(1, 1, 2, 2-'rYyy^yy:^n^V^^y) ^^i^/k) -i-yt3^>V-/^ (1. 
3 g, 1 0 0%) ^#fCo 

^H-NMR (CDCI3) 6 : 2. 47 (IH, dd, J = 13. 8, 10. 0 Hz) , 2. 73 (IH, dd, J = 13. 8, 
5 3.4 Hz), 3.40-3.54 (IH, m), 4. 70 (IH, d, J = 4. 4 Hz), 5.90 (IH, tt, J = 53, 0, 
3.0 Hz), 6.86 (IH, dd, J = 8. 0, 2. 6 Hz), 6.96-7.18 (3H, ra), 7.20-7.40 (2H, 
m), 7.78-7.92 (IH, m). 

IR V max^'cm"^ : 1755, 1607, 1578, 1489, 1454. 
Anal. Calcd for CieHisFgNzOz : C, 53.04; H, 4.17; N, 7.73 
10 Found: C, 53.19; H, 4.40; N, 7.51. 

2) (IRS, 2RS.) -2-T5;y-l- (6-7/^;^Pl:°i;v?>--2-^/V) -3- 
. (3-(l, 1, 2, 2-x h7:7>'U^acii hdrv') 73ir::>^V) .-l-•7°^/^V'-/^ (3 
OOmg, 0. 8 3 ^ y ^/t') (DT-fe h (2 Om 1) ^^g{c:6, 
Fn-5H-^:/y [a] ^><^.p-^7°-r:/-l-;!&/Vx|?;/^ (1 5 6mg, 0, 8 3^ 

mM. (238mg, i. 24^y ^/v) *3it)« 1 -t kp ^v- 1 u-^i^^/ h y T 
(i27mg, 0. 83 5: y^/i-) ^-rnxxmrnr^^w^w^tz-o ^f&^s^ 

tK (10 0ml) T'^^U mk^f-^^ (1 0 Om 1 X 2) LfCo ttHil^^^ 

•^■C. mmc^^H (2 9 3mg, 6 6%) ^^^fCo 

^H-NMR (CDCI3) 8 : 1.92-2.10 (2H, ra), 2.12-2.26 (2H, m), 2.60-2.70 (2H, m), 
2.81 (IH, dd, J= 14.6, 5.2 Hz), 3,03 (IH, dd, J= 14.6, 9,8 Hz), 4,66-4,82 
(IH, m), 4,84 (IH, d, J = 5.8 Hz), 5.02-5.10 (IH, m), 5.89 (IH, tt, J = 53,0, 
25 3.0 Hz), 5.90-6.02 (IH, m), 6,18-6.32 (2H, m), 6.86 (IH, dd, J = 8. 0, 2.6 
Hz), 7.00-7,30 (7H, m), 7,42 (IH, dd, J = 7. 4, 2,2 Hz), 7.76-7,90 (IH, m), 
IRvmax'^cm"^: 1642, 1607, 1578, 1516, 1454. 
rap 151-152''C 

Anal. Calcd for CgsHagFgNaOj • 0. 2H2O : C, 62.73; H, 4.78; N, 5. 23 
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Found: C, 62.75; H, 4.75; N, 5,31. 
2 2 3 

1, l-v'pt^/V^^/W (IRS, 2SR) -2- (6-7/l^;tci fy i>y-3-'i'/V') 
-2-t Kn=^v'-1- ( (3- (1, 1, 2, 2-X h7 7/W;tP:3i hdrv/) 

1) 2-r ^y-S-p^^/Uk"!; i;^^ (7 5 g, 6 9 3 ^ y'^/V) (^4 2%7^ f7 

7/v;^pf5 9^ (291ml) mm^^Mmm-r h V ^ J>> (47. sg. 693$y 

^yv-) (DtK (lOOml) «^I^M>5U Ot:^S;t?'^V^j; 5^- K7-f T-r;^-T 

10 {b-^ h y i^7K^?g (10 0ml) 1,ZM K.^ T'/V (3 0 0ml 

^^/Ut°y v^>^ (3 0. 4 g) ^#f::„ ig-r>':^>'^:^7y !>A (1 0 0 g, 632 
5:y^;^) (7)7k (1. 2L) ^^^^8 0t:*T'AnfiL. 2-7/^:tn-5-p<^/H;° 
yv^^(30. 4g, 274 ^ y *7l-) Sr^Bx.^ 4. smmMBMmLtio EJ^^B 

^;«77l';J?V^ (1 0. 5 8g, 1 1%) ^#fCo 
. .mp 151-152"t: 

. IRvmax'^W: 3100, 1730, 1620. 
20 Anal. Calcd for C6H4FNO2: C, 51.07; H, 2.86; N, 9.93 
Found: C, 50.78; H, 2.72; N, ■ 9. 87. 

^H-NMR (CDCI3) 6 : 7. 07 (IH, dd, J = 8. 8, 2. 8 Hz), 8. 40-8. 52 (IH, m), 8. 90-^9. 04 
(IH, m). 

2) 6ry^i-:t^-3~\i'])i^>^/\^:^y^ (9. 5g, 6 7. 3 ^ ]) '=Er/U) (Dt" 
25 h7t Kp77:^ (1 5 Om 1 ) ^^l^lCl, 1 ' -:^/k4?c:iyHf x^- 1 H-T ^ iJ^y- 

/^(i2. og, 7 4. i^y^/i^) ^;(jn;t> 8ox:vi o:^mWLtco rj^M^ 
M^EL-^'v^i^MU-^nym'^y^f-^^-^^'^--y^'^M do. 6 g, 37. 0 5 y ^ 

/!/) ^;!JP;t. ^mT'2B#FBm?l^tfCo (lOOml) isXX/T^ 

(1 0 Om 1 ) ^jPx.. MtciTkJit^p H;6^^14l^7t^5*-eiiil^^in;ifCo EJ^lM 

417 



.KBr -1 . 



WO02/059077 PCT/JP02/00532 

^S^i^^f-/^ (2 0 Om 1 X 2) -ettW L> ^4l±l^%lafP^:te7K■e»t^ ^StKM 

(^df-iJ-^ :|^ggj.f-;v=4 : 1) -C^liiU 3- (6-7/U;tn v^y-S- 
.-Y/i^) -3-;t^y7°i3 (9. 7 4g, 6 8%) Sfm-feja^^ifeir LT 
5 #f: 

IRvmax'^W: 1738, 1694, 1634, 1593, 1485. 
Anal. Calcd for C10H10NO3F: C, 56.87; H, 4.77; N, . 6. 63 
Found: C, 56.79; H, 4.78; N, 6.84. 

^H-NMR (CDCI3) 6: 1.27 (3HX5/7, t, J = 7.0 Hz), 1.35 (3HX2/7, t, J = 7. 4 
10 Hz), 3.99 (2HX5/7, s), 4.16-4.36 (2H, m), 5.65 (1HX2/7, s), 6.96-7.10 (IH, 
m), 8.16 (1HX2/7, td, J = 9.0, 3,8 Hz), 8.39 (1HX5/7, td, J = 9. 0, 3.8 
Hz), 8.64 (1HX2/7, d, J = 3.8 Hz), 8.81 (1HX5/7, d, J = 3.8 Hz). 

3) 3- (1, 1, 2, 2-7" YyyjVirxizr.Y'^i/) h7l^^^^(l5g, 7 2. 
l^y^/t') (^^an/jN/l^A (2 00ml) ^^^Ic:N-:/p^x^^ i/W ^ K (1 

15 4. llg, 7 9. 3^y^/w) *3j;t;«2. 2'-rV\^:^ y:/^n=: h Jj/i^) 

(590ing,3.60^y ^JV) ttx.. 3 0 'j^imM^ LtCo SiS^^^^''&^P^^ 
tK (lOOml) ^IXi^^ ^nn7}N;VAT*ttt±iUfc„ i^m^yk (100ml) , 

mi±m.7k (10 0ml) Tiii^j5b#-t. Mykmrn-^^^i^.^j^^x^n.^Wi^m^ 

20 0:1) -e**3|iL^ 3- (1, 1, 2, 2-x h 7 77^:^13^ h^v') -^-T^n^ h 
/l^^V (19. 4g, «5 6%, 5 3%) ^#fCo •^\\^^m\-fmzM%'t'!b^h 

4) 3- (6-7/V';^P t°]j v'^'-S-^/V) -Z-i>r^V-fxi\£i^:yWi^^f^ (3. 
8 3g, 18. 2-v^/ h=3rV^^^ (3 0ml) ^^gJCTK 

25 MJ A ( 6 0 725 mg. 18. l^U =^)V) ^7K7^TiPx.. ^ 

T*3 Oi^M^f LfCo ^J^i:M<^'^'^^:3- (1, l, 2, 2-7^h77/I^^aaihdr>/) 
-a-yp^b/V^^^ (9. 3 0g,M^56%, 1 8 . 1 ^ U ^/W) © 1 , 2-i^ 
p< hdf-v/c3^^>- (l Om 1) ^»iiTU SiS»^i&-e2B#fem#LfCo E/S 
(10 0ml) f^i^^^/l. ( l 0 0 m 1 X 2) T'tta LfCo % 
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= 5:1) T*MU 3- 3 ^Jy-"^-^ M -3-;^dry-2- ( (3 

-(1, 1, 2, 2-r h7 7/^;^nj: hdrV) 
5 ^/l^ (6. 6 7 g, 8 8%) ^il^-^a^yti^t LT#fCo 
IRvmax'^W: 1738, 1694, 1590, 1487, 
Anal. Calcd for C19H16F6NO4: C, 54.68; H, 3.86; N, 3.36 
Found: C, 54.56; H, 4.13; N, 3.51. 

'H-NMR (CDCI3) 5 : 1. 14 (3H, t, J = 7.0 Hz), 3.36 (2H, d, J = 7, 4 Hz), 4. 13 
10 (2H, q, J = 7.0 Hz), 4.54 (IH, d, J = 7.4 Hz), 5.89 (IH, tt, J = 53.0, 2.8 
Hz), 6.98-7.20 (4H, m), 7.20-7.36 (IH, m), 8.35 (IH, td, J = 8. 4, 2. 4 Hz), 
8.82 (IH, d, J = 2.4 Hz). 

5) i^jbffiift (4. 2 5g, 3 1. 2^3"^}^) (DV'^^JVo^—'tjV {XOOm 

\) mm\^imi\:i!r^^mi-Y]) ^j^' {2. 36g, 62. z^]}^jv)^nk.xm. 

15 3 0 LfCo ^^#J ^ 5* hWi^ 3 - ( 6 p t° y i> ^- 3 --Y jv) 

-3-:^^y-2- ( (3- (1, 1, 2, 2-r h^^s^V) 73ic=^;u) 

^/k) 7°nt°;^:/i?^5^>'k (6. 5 0 g, 15. 6 5 i> ^yl^) (Di^^'^JU3L'-y-/U 

■ (50ml) mm^mx.xmm.-v 3 0 ^mw tfco. t^i^t. Rjt^mi^ 1 m^mm^ 

MK.Xi^^'^'f-L. 3St-7K (10 0ml) ^M^. g^^ai^/U (2 0 0ml X 2) 

^5^/U=4 : 1-1 : 1) XWUL. (2RS, 3RS) -3- ( 6 - 7 n t;" !J 
i^>--3-^/l') -3-k Kn^C/-2- ( (3- (1, 1, 2, 2-x h 7 h 
^iX) 73::^/W) ^ ^/I^) t°;^^^:3^^;W ((IRS, 2SR)i$:: (IRS, 
25 2RS)#:=10:1, 5. 15g, 7 9 %) Sr^#.^fiJl^«^i: LT#fCo 
IRvmax'^W: 1728, 1601, 1487. 

* 

Anal. Calcd for CigHigFsNO^ • 0. IHgO: C, 54.19; H, 4.35; N, 3.33 
Found: C, 54.10; H, 4.20; N, 3.39. 

^H-NMR (CDCI3) 6 : 0.95 (3HX 10/11, t, J = 7.0 Hz), 1.02 (3HX1/11, t, J = 
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7.4 Hz), 2.80-3.16 (3H, m), 3.23 (IH, d, J = 3.0 Hz), 3.84-4.00 (2H, m), 
. 4.80-4.90 (lHXl/11, ra), 5.09 (lHXlO/11, s), 5.89 (IH, tt, J = 53. 0, 3.0 
Hz), 6.90-7.12 (4H, m), 7.20-7.30 (IH, m), 7.86 (IH, td, J = 8.2, 2.6 Hz), 
8.16-8.24 (IH, m). 

5 6) (2RS, 3 RS) -3- (6-:7/U;tot°y i^^^-S-'f/V) -3-t Kci'^v'- 

* 

2- ( (3- (1, 1, 2, 2-7^ Yyy/^^X2:j^}^^^y) y a^=^)V) ^f-}V) -^n 
fc-jt^'^ji^^^k (5. Og, 11. 9^y^/K (2RS, 3SR)#:: (2RS, 
3RS) |$:=1 0 : 1) (O^^ J-JV (2 0ml) Wm^. 2^%im.\^-rV^) 
^7i<Mm (11. 9ml, 23. 8^y ^/U) ^M:k.X^m.vm^MW tfco 
10 1 M^m^Vm^t Lfz.'^^ ^^^^ju ( 2 0 0 m 1 X 2 ) T'tttH UfCo ttW 

n^m^-y y ^jvti yj^^n^Y^^yy a- mWi^^^)^) -e^tM ( 2 r s , 

3RS) -3- (6-7yU;e-Pt'yv':/- 3-^/1^) -3-t ( (3- (1, 

1, 2, 2-r h7 7/^:^P:i^ b^i/) ^ai^yU) ^ ^/W) .7"n (3. 7 

15 5g, (2RS, 3SR)#:: (2RS, 3RS) #:= 1 0:1, 8 0%) 

IRvmax'^cm"^: 1715, 1607, 1593, 1487. 
Anal. Calcd for C„HuFsN04: C, 52.18; H, 3.61; N, 3.58 . 
Found: C, 52.13; H, 3.43; N, 3.57. 
20 ^H-NMR (CDCI3) 6 : 2.80-3.12 (3H, m), 4.85 (lHXl/11, d, J = 5. 2 Hz), 5,10 
(IHX 10/11, s), 6.88-7.12 (4H, m), 7.22 (IH, t, J = 7.6 Hz), 7.87 (IH, td, 
. J = 7.6, 2.2 Hz), 8. 14 (IH, s). 
7) (2RS, 3RS) -3- (6-y/U:^xih°Vi^y-3-^M -3-t Kn^i/- 
2- ( (3- (1, 1, 2, 2-7^ h^^/) 7 3i^7V) p{ ^/V) 

25 \i':^yB. (3. 6g, 9. 205y^/K (2RS, 3SR) : (2RS, 3R 
S) ^i|s:=l 0 : 1) ©T h7t (90ml) ^^(^i. v?7a^=/U7}>;5^;t> 

y/l-Tv^K (2. 18ml, 10. 1 ^V^^^) t hD^'fJ^^T^y {1. 93m 
I, 13. B^y^/t-) ^M:k.. 3 0^MW^mmLfCo ^ft^m^n^'^k. tK (2 0 
0ml) ^M:k.xmm^^^^ ( 1 0 0 m 1 X 2 ) -e*4t±i Lfc„ ttW^^^ 1 M'^mks 
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fCo mW-^^><V :^^/Vjl3yJ^^ a-^V^yy^— (^^i^y : @^^az^/^= 1 : 
DT'ltML. (4RS, 5 SR) -5- (6-7/^:tn fy.v'V-Sr-^/W) -4- ( (3 
-(1, 1, 2, 2-r-h7y/^:t^^h^iy) p^f-^ -l, 3-:t^i- 

5 y]}i:^y-2-^y {3. 3 1g, (4RS, 5SR)^: (4RS, 5RS)fi|s:= 

10:1, 9 3%) ^r^/v:7 7:^ i: tx#;rco 

IRvmax'^W: 1767, 1603, 1489. 

Anal. Calcd for CwHiaFgNaOg: C, 52.59; H, 3.37; N, 7.21 

Found: C, 52.46;.H, 3.55; N, 7.03. 
10 'H-NMR (CDCI3) 8 : 2.34 (IH, d, J = 4.0 Hz), 2. 38 (IH, s), 4.04-4.20 (IHXl/U, 

m), 4.28-4.42 (lHXlO/11, ra),.5.25 (iHXl/U, s), 5.29 (lHXlO/11, s), 5.84 

(IH, d, J = 8.0 Hz), 5.91 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.18 (4H, m), . 

7.22-7.40 (IH, ra), 7.60-7.78 (iHXl/U, in), 7.85 (IHX 10/11, td, J = 8. 2, 

2.6 Hz), 8.02 (IHXl/U, s), 8.22 (IHXIO/U,. s). . 
15 8) (4RS, 5 SR) -5- (6-:7/W^Dl:'']J v'^z-S-^f/P) -4- ( (3- (1, 

1, 2, 2-r b7 77W:^n:t ^:^r^^) y^^^^jU) ^^/U) -1, 3-:t^-^y])i^ 

y-2-;r>' (3. lOg, 7. 9 8 ^ y^/V) <7:)T-fe hy/W (3 Om 1) 

\zi:^mi^- 1 -zf^^i^ (2. 09g, 9. 5 8%]} 43 J; tJ^v'^ ^ y 

Vi^y (9 7nig, 0. so^y^/i^) ^Mx.. m.m.x^2mmMWhtco ^ft^m^ 

20 tK ( 5 Om 1) ^M^Xm^^i-^^ ( 5 0 m 1 X 2 ) T'l^tti LfCo tttti^^^l^fP^ 

yU-^de-f->';6:.e>^ij^^$-a:X (4RS, 5SR) -5- ( k° U v^^- 
S-'i'/W) -2-;^dry-4- ( (3- (1, 1, 2, 2-x h 7 7/l';tna^ h^f^V) 7 
25 3:^;u) -1, 3-^'3r1^yy v^:/-3-;^7/k/i^>^l, l-v^^^/l'^^/i^ 

(2. 5 5 g, 6 5%) ^#fCo 
mp 138-139'C 

IR V max'^'cm'^ : 1821, 1725, 1603. 

Anal. Calcd for CjaHgiFsNgOg : C, 54.10; H, 4.33; N, 5.74 
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Found: C, 54.14; H, 4.41; N, 5.77. 

'H-NMR (CDCI3) 6 : 1.54 (9H, s), 2.06 (IH, dd, J = 14.2, 9.6 Hz), 3.04 (IH, 
dd, J= 14.2, 4.0 Hz), 4.82-4.96 (IH, m), 5.72 (IH, d, J = 6.8 Hz), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 6.52-6.62 (2H, m), 6.81 (IH, dd, J = 8.4, 2.8 
5 Hz), 6.94-7.04 (IH, ra), 7.04-7.20 (IH, m), 7.53 (IH, td, J = 8.0, 2.6 Hz), 
8.05 (IH, d, J = 2.0 Hz). 

9) (4RS, 5SR) -5- ( 6 -7/^:^n v^:/- 3-^/>) -2-:t^y-4- 
( (3- (1, 1, 2, 2-7" h7 77U;tn^ h=3f:y) 7^^/k) ;^f-/U) -l, 3- 

:^^^:/])i^>-3-:^jU:^ymi, l-v^T^f^/U^^/W' (2. 4 0 g, 4. 915 
10 ]) (O:^^ J ^/U (12ml) {Z.O. 5 N^^iti- Y ^) "0 J>^<0 ^ 9 J — 

.(11. Sml, 5. 90^y ^/l^) ^:&R^^mT* 1 0 j^W^ Ltio Ei^M^Z:^ ( 5 

0ml) ^mx.xm^^^^^- (5 om 1 X 2) T'tttu Lfco ^mm^mnkmykv 

f-yt^hm^^B^'^XUMit^^ U. 9 8g, 8 7%) ^#fCo. 
16 mp 128-129°C 

IR V inax'^'"cffi-^ : 1694, 1601, 1487. 

Anal. Calcd for C21H23F5N2O4 : C, 54.55; H, 5.01; N, 6. 06 
Found: C, 54.49; H, 5.01; N, 6.23. 

'H-NMR (CDCl3)6: 1.34 (9H, s), 2.62-2.90 (2H, ra), 3.92 (IH, brs), 3.98-4.16 
20 (IH, m), 4.62 (IH, d, J = 7. 4 Hz), 4.94 (IH, s), 5.90 (IH, tt, J = 53.0, 
3.0 Hz), 6.90-7.12 (4H, m), 7.22-7.32 (IH, m), 7,80-7.92 (IH, m), 8. 21 (IH, 
s). 

MMM 2 2 4 

N-((1RS, 2 SR) -2- (6-7/^;rP t'y t>;x-3— f/k) -2-t: Kn^iX- 
25 1- ( (3- (1, 1, 2, 2-r h7 7/^;rD^ h^^^) ya^z^M pi^/V') OLf- 

1) 1, \--J':f^^}V:x.=$-)V 2 SR) -2- (e-^yl^j^Df y i^>'-3- 

t 

-2-t: KPdri/-l- ( (3- (1, 1, 2, 2-7^ h 7 P'/kitP^ h^tX) 7 

air^/u) ;^f-/u) ^^/i/:*/w^p« — h (1. Og, 2. I6^y^/w) \cy^)y)V 
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:ttimm (1 om 1 ) ^mx., mm.x^io^mw\^fco ^it^m^mEymm'^s i 

NTi^mt-^ h))^ AtK^^I^ ( 1 0 m 1 ) ^M^. mm^i'/l^ ( 2 O m l X 2 ) 

fzo nm^^m^=^'f-j^-^^^yfi^^^w^^^x (irs, 2SR)-2-r^ 

5 y-l- (6-7;P';tn t°y v'^'- 3-^/1^) -3- (3- (1, l, 2, ^-f^yVJV 

;rP^ h^;X) yaLZ^)V) -l-yuz-^y^/V (7 5 0mg, 96%) ^#7to 
mp 103-104°C 

IR V max'^W : 1597, 1485, 1449, 1399, 
Anal. Calcd for CieHisFgNgOa : C, 53.04; H> 4.17; N, 7.73 
10 Found: C, 52.97; H, 4.17; N, 7,84. 

'H-NMR (CDCI3) 6 : 2.38 (IH, dd, J = 13. 4, 10.4 Hz), 2.74 (IH, dd, J = 13.4, 
. .3.0 Hz), 3.28-3.40 (IH, m), 4.76 (IH, d, J =4.4 Hz), 5.90 (IH, tt, J = 53.0, 
3,0 Hz), 6,90-7,12 (4H, m), 7,22-7,40 (IH, m), 7.88 (IH, td, J = 8.2, 2.6 
Hz), 8.23 (IH, s). 

15 2) (I RS, 2 SR) -2-7'5;y-l- (6-7yl^;^P b:°y i^>^-3-'l'/W) -3- 
(3-(l, 1, 2, 2-7" b7 7>'V;^-n3: hdrv') :7 3ic^/P) -l-:/D/^/— (1 
91mg, 0. 5 a 5 y^/U) (^T-& MJ/l^ (2 Om 1 ) ^IS{^4-7/P^n 

(1 0 Omg, 0. 5 3 5 y^/W) *3j:01-^5^/W3- (3 
-i^^ "f-jvr %J-fu tVl-) ■^}Vi^-J'y{ ^ K • ^^M. (ISlmg, 0. 79^ y 

20 ^/w) *3j;TJ«i-t KP'^ix-iH-^vy> y T>^— (8 img, 0. sa^y 

^%7CX'MM.xm-^m^\^fz, SJJ^I^^tK (1 OOml) i^if^ 

( 1 0 0 m 1 X 2) T'tibai tfco mm.^ 1 ^^*ii^> 1 ^'&^m'ct k y 

.^^^•^W^^'^j^-^^'^^yt-^hW^^-^^x. I^Kc^m (laomg, 4 

25 8%) ^#]^Co 
mp 148-149*^ 

IRvmax'^cm"': 1640, 1626, 1601, 1514, 1485. 

Anal. Calcd for C27H20F6N2O3 : C, 60.68; H, 3.77; N, 5.24 

Found: C, 60.87; H, 3.87; N, 5.11. 
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'H-NMR (CDCI3) 6 : 2.84 (IH, dd, J = 14.2, 10.6 Hz), 3.09 (IH, dd, J = 14.2, 
4.0 Hz), 4.02 (IH, brs), 4.64-4.82 (IH, in), 5.15 (IH, d, J = 4.0 Hz), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 5.97 (IH, d, J = 8.4 Hz), 6.90-7.70 (9H, m), 
7.78-7.90 (IH, m), 7.97 (IH, td, J = 8, 0, 2.2 Hz), 8.09 (IH, d, J =7. 2 Hz), 
5 8.26 (IH, s). 
MWi 2 2 5 

N- ( (IRS, 2SR) -2- {Q-y;V^u\^])-J:y-Z-y(;i^) -2-t Ko'^v^- 
1- ( (3- (1, 1, 2, 2-T h7 7/l';^t3^ h^V-) ^^}V) 

)V) -6, l-'y'M Kn-5H-^>'y -y^ n^^=rV-\-f) JVir>>^^ % K 
10 (IRS, 2 SR) -2-T^/-l~ (6-7/U';^-p t°y v':/-3— T/W -3- (3- 
(1, 1, 2, 2-x h77/k;a-D^bdr-i^) 73i;^/P) -l-yi3/-?y— (1 9 
3mg, 0. 5 y^/l-) ©T-fe MJ/l' (2 Om 1) ^?Sii6, 7-v^t K 
C2-5H-^>'y [a] i/':J'n^7°x:/-l-:;5;7W5j^:/^ (1 0 Omg, 0. 5 35y 
^/U) *3 J;tJ5 1 3- ( 3-v^p< ^/VT XJ-Z^vi bW) tiJVifs-J'y{ % K • 

15 iS(i53mg, 0. 8 05 JJ^/v) *3j;tJ«i-t Kod^i/-iH-^:/y hUry 

-/L' (8 Img, 0. 5 3 5: y^/U) ^iP;tT^?g.-ei^^^if Lfc„ SJ^C^S^tK (1 
0 0ml) T^^f^L. I^^cc^yi. (10 Om 1 X 2) Tl4tfclLfc„ ttt±i^^l^:t 

20 mmit-^<^ (2 3 2mg, 8 2%) 
mp 140-142^: 

IR V max™^cm"^ : 1636, 1597, 1487. 

^H-NMR (000X3)5: 1.90-2.10 (2H, m), 2.10-2.28 (2H, m), 2.58-2.72 (2H, m), 
2.79 (IH, dd, J= 14.4, 10.8 Hz), 3.03 (IH, dd,. J = 14.4, 4.0 Hz), 4.26 (IH, 
25 brs), 4.58-4. 74 (IH, m), 5.07 (IH, d, J = 3. 6 Hz), 5.80 (IH, d, J = 7. 6 Hz), 
5.89 (IH, tt, J = 53.0, 3.0 Hz), 5.90-6.00 (IH, m), 6.10-6.24 (IH, m), 6.90-7.22 
(7H, m), 7.22-7.40 (IH, m), 7.94 (IH, td, J = 8. 0, 2.2 Hz), 8.23 (IH, s). 
MMM 2 2 6 

N- [ (IRS, 2SR) -2- (4-77^;^n7a:::i7U) -2-t Kp'¥v'-1- [4- 
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y±%i$^^'^^^^:JtJ7J>^ i^7;l^±J\^OD^ 5 O mmlD X 5 O O mmL) ^ffiV^fc 
(IR, 2 S) ^jc 

rap 239-240'C; [a Jo'* +37.3° (c = 0.507, MeOH) ; ^H-NMR (CDCI3-CD3OD, 200MHz) 
6 2.85 (IH, dd, J = 10.8 Hz, 14.0 Hz), 3,08 (IH, dd, J = 3.6 Hz, .13.8 Hz), 
4.72-4.87 (IH, m), 5.02 (IH, d, J = 4. 6 Hz), 6.79 (IH, br d, J = 8. 8 Hz), 

10 7. 10 (2H, t, J = 8. 6 Hz), 7. 21 (IH, d, J = 7. 0 Hz), 7. 30-7. 57 (lOH, m), 7. 77-7. 88 
(2H, m); IR (KBr) 3268, 1638, 1534, 1514, 1325, 1229, 1163, 1123, 1069, 831 
cm'^; Anal. Calcd for Qj^HaF^NO^: C, 69.37; H, 4.53; N, 3.00. Found: C, 69.30; 
H, 4.27; N, 2.76. 
. (1 S, 2R) . . 

15 mp 238-239'C; [ a ] p'" "37. 9° (c = 0. 508, MeOH); 'H-NMR (CDCI3-CD3OD, 200MHz) 
8 2.85 (IH, dd, J = 11.4 Hz, 14.2 Hz), 3.09 (IH, dd, J = 3. 9 Hz, 13.7 Hz), 
4.72-4.86 (IH, m), 5.01. (IH, d, J = 4. 8 Hz), 6.90 (IH, br d, J = 9. 6 Hz), 
7. 11 (2H, t, J = 8. 8 Hz), 7. 20 (IH, dd, J = 1. 2 Hz, 7, 0 Hz), 7. 29-7. 57 (lOH, 
m) , 7.79-7.88 (2H, m) ; IR (KBr) 3279, 1638, 1534, 1514, 1325, 1229, 1163, 

20 1123, 1069, 833 cra"^; Anal. Calcd for C27H21F4NO2: C, 69.37; H, 4.53; N, 3.00. 
Found: C, 69.28; H, 4.50; N, 2.98. 
. mW^\ 2 2 7 

4-7/^;^o-N- [ (IRS, 2SR) -2- {A-y ;v:^ny a^:=.;v) -2-t Kp=¥ 

25 f - ^ Y<D%^%Wi 

A {^y;V±;VOB^ 5 OmralDX 5 0 OmraL) ^ffiV^fc 
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(IR, 2S) #: 

mp 251-252t:; [ a ] +33. 4° (c = 0. 499, MeOH) ; 'H-NMR (CDClg-DMSO-dg, 200MHz) 
6 2.92 (IH, dd, J = 11.0 Hz, 13.8 Hz), 3.19 (IH, dd, J = 3. 3 Hz, 14. 3 Hz), 
4.62-4.76 (IH, m), 4.89 (IH, t, J = 5. 2 Hz), 5.49 (IH, d, J = 4. 4 Hz) , 7, 01-7. 18 
5 (4H, m), 7.32-7.42 (4H, ra), 7.48-7.60 (5H, m), 7.91 (IH, d, J = 9.6 Hz), 
8.03 (IH, d, J = 8. 6 Hz); IR (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1229, 
1167, 1125, 1069, 835 cm"^; Anal. Calcd for CzyHgoFgNOz: C, 66.80; H, 4.15; N, 
2.89. Found: C, 66.55; H, 4.16; N, 2.76. 
(1 S, 2R) fls 

10 mp 252-253'C; [ a ] -33. 9° (c = 0.504, MeOH); 'H-NMR (CDCla-DMSQ-de, 200MHz) 
6 2.93 (IH, dd,, J = 11.0 Hz, 14.0 Hz), 3.15 (IH, dd, J = 3. 2 Hz, 14.0 Hz), 
4.66-4.79 (IH, m), 4.93 (IH, t, J = 4. 8 Hz), 5.42 (IH, d, J = 3. 6 Hz), 7.01-7.21 
(4H, m), 7.34-7.60 (9H, m), 7.78 (IH, d, J = 9.6 Hz), 8.04 (IH, d, J = 8. 2 
Hz); IR (KBr) 3275, 1642, 1626, 1539, 1514, 1327, 1227, 1167, 1125, 1069, 

■ 

15 835 cm'^; Anal. Calcd for C27H20F5NO2 : C, 66.80; H, 4.15; N, 2.89. Found: C, 
66.69; H, 4.09; N, 2.82. 
MMM 2 2 8 

[ (IRS, 2SR) -2- ( 4 -7/^;tt3 70.^/1^) -2-t K^^^r 
[3- (1, 1, 2, 2-x b7:7/W:tOJC. bdei/) ^yv^/P] a:^7V] i-y 

(^^/^•fe>'^OD, 5 OmmlDX 5 0 OmmL)^^V^i/h 

25 (1 R, 2 S) ^i|s: 

mp 213-214^0; [a] d'''* +20. 6° (c = 0. 506, MeOH) ; ^H-NMR (CDCla-DMSO-de, 200MHz) 
6 2.82-3.03 (2H, m), 4.70-4.84 (2H, ra), 5.07 (IH, t, J = 3. 3 Hz), 5.90 (IH, 
tt, J =2. 8 Hz, 53.0 Hz), 6.92 (IH, d, J = 9. 4 Hz), 6.98-7.33 (8H, m), 7.42-7.57 
(4H, m) , 7. 79 (IH, d, J = 8. 4 Hz) , 8. 07 (IH, d, J = 7. 4 Hz) ; IR (KBr) 3270, 
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1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm"^ Anal. Calcd 
for CasHgiFeNOj: C, 63.04; H, 3.97; N, 2.63. Found: C, 62.87; H, 3.84; N, 2.64. 
(1 S, 2R) #: 

mp 213-214°C; [a]D^°-20.6° (c = 0. 520, MeOH) ; 'H-NMR (CDCls-DMSQ-de, 200MHz) 
5 8 2.82-3.03 (2H, m), 4.70-4.85 (2H, m), 5.07 (IH, t, J = 3. 7 Hz), 5.90 (IH, 
tt, J =2. 9 Hz, 53.0 Hz), 6.92 (IH, d, J = 8. 8 Hz), 6.98-7.33 (8H, m), 7.40-7.58 
(4H, m), 7.80 (IH, d, J = 8.0 Hz), 8.07 (IH, d, J = 7.8 Hz); IR (KBr) 3272, 
1642, 1624, 1601, 1537, 1512, 1235, 1198, 1127, 835, 760 cm"'; Anal. Calcd 
for CjsHaiFgNOa: C, 63.04; H, 3.97; N, 2.63. Found: C, 62.97; H, 3.87; N, 2.57. 
10 MMM 2 2 9 

N- C (IRS, 2SR) -2- (4-yjU:^vy :>^:^J\^) -2-tKa^V-l- [3- 
(1, 1, 2, 2-x h7:7/^;^-pa^ h^v^) ^yi^^/U'] -Q, 7-v?k K 

■ 7-fe^^Sr3t^?Stt;i&7-^ .(^7/^-fev'l^OD, 5 0 ramID X 5 0 0 mmL) ^ffiV^fc 
(IR, 2 S) ^js . 

rap 199-200°C ; [ a ] d^" +20. 3° (c = 0. 536, MeOH) ; , 'H-NMR (CDCI3, 200MHz) 5 
20 1.93-2.06 (2H, m), 2.15-2.24 (2H, m), 2.67 (2H, t, J = 5. 7 Hz), 2. 79 (IH, 
dd, J = 10.8 Hz, 14.4 Hz), 3.00 (IH, dd, J = 3.7 Hz, 14.5 Hz), 3.59 (IH, 
d, J = 3.6 Hz), 4.60-4.74 (IH, m), 5.04 (IH, t, J = 3.7 Hz), 5.72 (IH, d, 
J = 8.8 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 53.0 Hz), 5. 91 (IH, td, J = 5. 3 Hz, 
11.6 Hz), 6.21 (IH, d, J = 11.6 Hz), 6.95-7.17 (8H, m), 7.31 (IH, t, J = 
25 8.0 Hz), 7.44 (2H, dd, J = 5. 3 Hz, 8. 7 Hz) ; IR (KBr) 3264, 1640, 1512, 1227, 
1198, 1128 cm''; Anal. Calcd for C29H26F5NO3: C, 65.53; H, 4.93; N, 2.64. Found: 
• C, 65.52; H, 4.85; N, 2.63. 
(1 S, 2R) #: 

mp 200-20 1°C; [a] d'"' -20.8° (c = 0.544, MeOH); 'H-NMR (CDCI3, 200MHz) 5 
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1.93-2.06 (2H, m), 2,15-2.24 (2H, m), 2.67 (2H, t, J = 5.8 Hz), 2.79 (IH. 
dd, J = 10.6 Hz, 14.6 Hz), 3.00 (IH, dd, J = 4. 3 Hz, 14.7 Hz), 3. 59 (IH, 
d, J = 3.8 Hz), 4.60-4.74 (IH, m), 5.04 (IH, t, J = 3. 7 Hz), 5.72 (IH, d, 
J = 8.8 Hz), 5.89 (IH, tt, J = 3, 0 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 3 Hz, 
5 12.0 Hz), 6.21 (IH, d, J = 12.0 Hz), 6.95-7.17 (8H, in), 7.31 (IH, t, J = 
7. 6 Hz) , 7. 44 (2H, dd, J = 5. 4 Hz, 8. 6 Hz) ; IR (KBr) 3264, 1637, 1512, 1227, 
1198, 1130 cm"'; Anal. Calcd for CagHaeFsNOa: C, 65,53; H, 4,93; N, 2.64, Found: 
C, 65.56; H, 4.87; N, 2.64. 
2 3 0 

10 N- ((IRS, 2SR) -2- (4-7/U;^p:7cc^/^) -2-t:Kn^v'-l- ((5- 
P«5^7W3- (1, 1, 2,. 2-r h^^y) y:3^:^jU) ^^/U) 

/w) - 4 - 7 D - 1 7 tJ' u ;/;t7 5 K 

1) 3, S-v'p^^/H- (1, 1, 2, 2-x h7:7/U;^pyp tV^;^^^/) ^ 

y'^y (8. 22g, 3.2. 8 5. 3 ^eju) (Dmmt^m (1 0 om D mm^N-. 

15 r/n^^^ri^ v-W ^ K (6. 4 2g, 3 6. 1 % V ^J^) i^^U2 , 2' -ry\f 

yzf^n::^hVM (2 7 0mg, 1, 6 4 ^ V^/U) nmumM 

ULfco h^m^x^ygL. ^m^mmu ':^n^pf:tmmLti. 

3- i4--7/P:tnya^z^/u) -8-:^^y:fu}i':^y^3u^;v (a. 2 0g, 2 9. 
5 5: y^/l-) <D1, 2-v^^ (6 0ml) mm^i^mW:.^- h )) ^ J>> (6 

20 0 1, 18 g, 29, 5^y ^)V) SttR^^TSP^. mmrQ 3 0 tfco 

K)^M(D^\^^\^^l^\.fc'fn^W(Dl, 2--J:^ Y^i/:^^y (20inl) Wt^ 
^?iTb. K^^m^mM.X 1 B^^m^UfCo R^&I^^tK (2 0 Om 1 ) (OM^I^^. 

mk^'f-^^(<2 0 Om 1 X 2)xmm\.f^o^m^^7k^^ximvi±m^xmw\^. 

^^•fyt^h^l^i^-^^X^ 3- {A~y -2- ((3-^^;W5- 
(1, 1, 2, 2-x ^drv') p^3ic=./k) T^f-zl^) -3-;^-dry7'p 

\f:tym=^f'J^ ( 6 . 6 8 g , 5 3%) ^#fcc 
mp 56-57°C 
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IRvmax^^W: 1738, 1688, 1599, 1508. 
Anal. Calcd for C21H19F5O4: C, 58. 12; H, 4.50 
Found: C, 57.94; H, 4.27. 

^H-NMR (CDCla)^: 1.13 (3H, t, J = 7. 0 Hz), 2.30 (3H, s), 3.28 (2H, d, J = 
5 7.4 Hz), 4.12 (2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 5.87 (IH, tt, 
J = 53.0, 3.0 Hz), 6.87 (2H, s), 6.94 (IH, s), 7.12 (2H, t, J = 8.4 Hz), 
7.92-8.06 (2H, m). 

2) M.it&^ (4. 1 2 g, 3 0. 2 5; y^/W (^v^J^f^/l^^— X/W (10 0m 

1) mm^:^mit^^^m'rh]} (2. 29 g, eo. 45y^yw »x.t^ 

((5-^^/W3- (1, 1, 2, 2-X h7:7/^;^na: hdf-i/) ya^=z/V) :^^}V) 

-3-:;t^yfn\i':^y^^^ju {6. 5 0g, 15. 1 ^ y ^/l^) (^v^J^^/W^- 
xy^ ( 5 0 m 1) Bm^uu^x^ux^ 3 0 ^mw uyto 7mr. i m^m 

igSriP^T^^V^U MtClTK (2 00ml) IrAP^. (300ml X 

15 2) X^mLtc, ttWI^^7K*3cfct>*l&fP^:te7KT'Sfei^L. 4i7k«-^^^;^»> AT* 

|^^^^/V'=4 : 1) -e*tMU (2RS, 3RS).-3- {A-y ;\^:^xiy aL=^;V) 
-3-fc Ka^v'-2- ((5-p<f-/W3- (1, 1, 2, 2-X h 7 ^/^^^"occ h ^V) 

ya^:^;v) :/D f^^^aif-zu (6. 5 6g, 10 0%) ^i^fe^fit^i^i 

20 U-C#fCo 

IRvmax'^'cm-': 1715, 1605, 1512. 

Anal. Calcd for C21H21P5O4 • 0- SHgO: C, 57.62; H, 4.97 

w 

Found: C, 57.54; H, 4.85. 

^H-NMR (CDCI3) 6 : 0.94 (3H, t, J = 7.0 Hz), 2.29 (3H, s), 2.92-3.02 (4H, m), 
25 3.89 (2H, q, J = 7. 0 Hz), 5.00 (IH, s), 5.86 (IH, tt, J = 53.0, 3.0 Hz), 
6.72-6.86 (3H, m), 7.00-7.10 (2H, m), 7.30-7.42 (2H, m). 

3) (2RS, 3RS) -3- (4-:7yV;tP7a^:::^/l^) -3-t: Kn=3rv'-2- ((5 

-^^/W3- (1, 1, 2, ^-y^yMxia^Y^V) y:^^)^) p^f-yi-) 
:tym^^J^i6. 3 0g, 14. 6 (D;^^ y^->^ (5 0ml) ^mc^ 
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2M^7kBi\:,-^ h ]} ^M,7i(M^^ (14. 6 ml, 29. 25JJ ^MK.X^m. 

x-^Bwi^fzo ^f^-m^ 1 m^mmvm^ t b^^, d o om i x 

(2RS, 3RS) -3- {4-yjU:tX2yaL::^7V) -3-\i h^X2^iy-2- 
/V-3- (1, 1, 2, 2-MJ 7/U;tcr:3r hcSfv-) 7cc::^7H /^JU) •:/'nM°^y 

(6. 0 g, 1 0 0%) ^#fCo 
mp 82-83*0 

IR V iiiax™'"cm"^ : 1713, 1607, 1512. 

Anal. Calcd for CigH^FjO^: C, 56.19; H, 4.26 

Found: C, 56.05; H, 4.13. 

^H-NMR (CDCI3) 6 : 2.27 (3H, s), 2.80-3.08 (3H, m), 5.06 (IH, d, J = 4.0 Hz), 
5.86 (IH, tt, J = 53.0, 2.8 Hz), 6.76 (2H, d, J = 6.6 Hz),. 6.84 (IH, s), . 
6. 98-7. 12 (2H, m) , 7. 30-7. 42 (2H, m) . 

4) (2RS, 3RS) -3- (4-7/W;tn :7ccci/l^) -3-t: KDdrv'-2- ((5 

(1, 1, 2, y^^/u) p(^/w) :/p 

t";^:/^ (5. 8g, 14. 3 ^ y^/w) Kp:77^' (10 Om 1) ^ 

m\^. v'7ai^/^:!f:;^7jNy/UTv^K (3. 4ml, 15. S^U^yW) t hV^^'f- 
JUT^:^ (3. 0ml, 21. 5>y^7k) ^^Mx., 3 0 ^jPf^itit bfCo R]t^m 
■^ik^WL. tK (2 0 0ml) ■^m^xmk^f-J^ ( 2 0 Om 1 X. 2) Vtc. 

y : mk^=f-JV= 1:1) T'^tMU mk=^^JV-^^^yX.^^m^n^^X. (4 
RS, 5 SR) -5- (4-7/k;tP7ciic^y^) -4- ((5-p<9^yP-3- (1, 1, 2, 
2-TVvy/v:^uauY^i/) 731^/v) 7«f^/V) -1, 3-;r=^1^>^ y 2-^ 

(4. 1 g. 7 1%) ^mc. 
mp 107-108''C 

IRvmax'^W: 1761, 1611, 1597, 1514. 

Anal. Calcd for CijHiePsNOj: C, 56.86; H, 4.02; N, 3.49 
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Found: C, 56.64; H, 4.01; N, 3.58, 

^H-NMR (CDCI3) 6 : 1.16-2.40 (2H, m), 2.32 (3H, s), 4.18-4.32 (IH, ra), 5.12 
(IH, brs), 5.79 (IH, d, J = 7. 8 Hz), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.70 
(2H, d, J = 8.0 Hz), 6.91 (IH, s), 7.04-7.20 (2H, ra), 7.30-7.42 (2H, m). 
5 5) (4RS, 5 SR) -5- (4-7/U:tci7ct^/l^) -4- ((S-pJ^/WS- (1, 

>-2-:^y {Z. Og, 7. 4 8 ^ y^/V) 71^ (3 Om 1 )^|^IC8^ 

^TKP^'fb't b y !>i^7K^^ (4. 7ml, 37. 4^iJ ^inx.^ SH^Mfi 

it^jfebfco SJE&IS«limx (10 0ml) T'^I^Ls W^^^^^ (10 0ml 

MM*u mmm-^mk^^^^-^^^y-ii^^Wj^^n^^x (irs, 2sr) - 

2-T^/-l- {4:-yjV:^ny ;U) -3- (5-^^/1^-3- (1, 1, 2, 2- 
7" h7 7/i^;tDaihafv') 7:3^^/v) -l-:^n (2. 3 4g, ,8 3%) ^ 

15 mp 96-98°C 

IRvmax'"'cm-i: 1617, 1595, 1508, 1458. 

Anal. Calcd for CigHieFgNOj: C, 57.60; H, 4. 83; N, 3. 73 . 

Found: C, 57.59; H, 4.79; N, 3.73. 

^H-NMR (CDCI3) 6 : 2.20-2.50 (IH, m), 2.32 (3H, s), 2.76 (IH, dd, J = 13.4, 
20 3. 2 Hz), 3. 20-3. 32 (IH, m), 4. 65 (IH, d, J = 4.8 Hz), 5. 88 (IH, tt, J = 53. 0, 
3.0 Hz), 6.80 (IH, s), 6.82-6.90 (2H, m), 7,00-7.12 (2H, m), 7.30-7.42 (2H, 
m) . 

6) (IRS, 2SR) -2-T^y-l- {A-y JV^ny a:.::^;^) -3- (5-^^ 
/W3- (1, 1, 2, 2-r h 7 h^i/) 7 3^^71^) - 1-7" p/>V—/'V 
25 (1 9 7mg, 0, b Z%^)^;V) (DT^V^hV i2Qm\) BW.\^A:-yjV 
;^P'^>'^ lx:/;(7/^;}^V^ (1 0 Omg, 0, 5 3 ^ U ^>'l') *5 J;t;l-^^/W 
3- {Z-J^^;vr^/-fn\fjU) ;^7/V#v?^^ F-ii^it (1 5 Img, 0. 7 
9 ^ y^/^) *5<ttJ«l-t Kn^v'-lH-^y)/MJr>^— /l^ (8 Img, 0. 5 
3 ^ y ^yW) ^;!]Px.T^?&T'i^:^m#UfCo ^^M^H^ (10 0ml) X^^\^. 
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mm^^/i^ ( 1 0 0 m 1 X 2 ) x^mm ufco Win^m^ i m^^b. i m.'&Miti- 

5feUfCo B^l^t^BB^'^^^-^^-^^-^^hW^^B^^X, mmih^'^ (2 3 4m 
g, 8 1%) ^#fcc 
5 mp 189-190°C 

IR V max'^W : 1642, 1626, 1601, 1512. 
• Anal. Calcd for CasHgaFgNOj • 0. IHjO: C, 63.41; H, 4.25; N, 2.55 • 
Found: C, 63.22; H, 4. 24; N, 2.77. 

'H-NMR (CDClg) 6: 2.29 (3H, s), 2.77 (IH, dd, J = 14. 0, 11.0 Hz), 3.00 (IH, 
10 dd, J = 14.0, 4.0 Hz), 4.62-4.82 (IH, m), 5.07 (IH, d, J = 3. 6 Hz), 5.87 
. (IH, tt, J = 53.0, 3.0 Hz), 5.95 (IH, d, J = 8.8 Hz), 6.80-7.20 (7H, m), 
7.38-7.60 (4H, m), 7.80 (IH, d, J = 8. 0 Hz), 8.08 (IH, d, J = 7. 6 Hz).. 
MMM 2 3 1 

N- ((IRS, 2SR) -2- (4-7/W:tP7ai^/U) - 2-1:: 1 - ((5- 

15 ;^^/U-3- {l, 1, 2, 2-x h7:7/l';^pji hdf->» ya^c^/U) ^^^u) 

JV) -6, T-v't FP-SH-^iyy" [a] -y^VL^Vf^y-l-tlJ^^T^^^^Y 

(IRS, 2SR) -2-T?y-i- jvimy zc:^iv) -3- (5-^9^/1^ 

3- (1, 1, 2, 2-7^ h 7 7/1^:^0^ h^i/) y auzz.,v) -l-y^/^V-/k (2 
OOmg, 0. 5 3 ^ y^/W (^r-fe: MJyW (2 0ml ) ^^^1^:6, 7-i^t 
20 FP-5H-^:/y [a] ^^'f'rl^-X-tSJVi^V'^ (lOOmg, 0. 5 35 
y ^/W) *5 iTJ? 1 3 - ( 3-i>^ 5 / y D tVw) -Xuvi^-Jyi %Y 

ilit(15 3mg, 0. 8 0 5 y^/V) *5j;tJ«l-t: Fn^v^-1 H-^>'y MJ T 
(81mg,0. 535y =^JV) -knTLX^^XW^W^ \^1t.. K^&^^S^7K 
(10 0ml) t?#|^U g^i^cc^/i^ (1 0 Om 1 X 2) T'ttW L/c„ ttWJ^^ 1 

SM-fb-^ife ( 2 2 8 m g , 7 8%) ,^#fCo 
mp 175-176*^ 

IRvmax'^W: 1636, 1510, 1449. 
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^H-NMR (CDCI3) 5 : 1.90-2. 10 (2H, m), 2. 10-2.28 (2H, m), 2.31 (3H, s), 2.60-2.82 
(3H, m), 3.87 (IH, brs), 4.56-4.72 (IH, in), 5.01 (IH, d, J = 3.8 Hz), 5.76 
(IH, d, J = 8.4 Hz), 5.87 (IH, tt, J = 53.0, 3.0 Hz), 5.90-6.00 (IH, m), 
6.22 (IH, d, J = U.6Hz), 6.82 (IH, s), 6.84-7.20 (7H, m), 7.36-7.50 (2H, 
5 m). 

2 3 2 

N- ((IRS, 2SR) -2- (4-7/V;^a:7a.::i/^) - 2-t Ko 1 - ((4- 

^uu-s- il, 1, 2, 2-7" hyyj^:tx2=iLY^iy) yx.::^;u) /=f-/V') 
10 1) 4-^ux2-3- ii, 1, 2, 2-x h7 7/'^;3-i3 7"p t;Vw;^-'¥v^) b/w^:/ 

(7. 6 3g, 2 8. 3^y^/K 9 0%MS) (DmUit^M i 1 0 0 m 1) 

[c:N-:/p^;^^t>'W 5 F (5. 5 4g, 31. 1 K }}'e/u) i3XU2, 2' ~ 

(^ y 7^^0=1 MJyW) (2 5 5mg, 1. 5 6 S: ]) ^/W) ^Mt^^ 

15 l^fCo 3- (4-7/^;tn7a^~/W -3-;^^y7°Pt°;^->'^-3^f-y^ (5. 3 5g, 
2 5. S^y^/i^) (OX, 2-V':^\^-y=s:-9> (50ml) W^X^i^MW^-f Y 3 

!>A (6 0%^ftt4, 1. 0 2g, 2 5. 5^y^/^) <^7K?^T;!)p£. ^^at? 3 0 5> 

m 1 ) w^-^mr mM^m^-(: i Btr^isi^ tfco s«$r7K ( 2 o o m i ) . 

20 . (oMz^mM^ ^^z^^jv (2 0 Om 1 X 2) TttW bfCc ttm^S^I:7K*5<ttJ«l&fp^ 

g^^j:^/U-^drf-:y;eii^>R:ji^^$ii:-t. 2- ((4-i5^no-3- (1, 1, 2, 2- 
T hdf^t/) ^o^c^/U) ;j<^/V) -3- ( 4 - 7 o 7 x =i/U) -3- 

25 ;t^y7'nt:"';t:/^^^/W (6. 7 1g, 5 6%) ^^#fCo 
rap 73-74t: 

IRvmax'^W: 1738, 1688, 1599. 

Anal. Calcd for CgoHieClFsG^: C, 53.29; H, 3.58 

Found: C, 53.38; H, 3. 35. 

f 
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'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7.0 Hz), 3.32 (2H, d, J = 7.2 Hz), 4.11 
(2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7. 2 Hz), 5.97 (IH, tt, J = 53.2, 3.0 
Hz), 7.06-7.40 (5H, m), 7.92-8.08 (2H, ra). 

2) (4. Og, 2 9. 3 ^ y^/V) Ov*:!^^;!^^— Xy'V (1 0 Om 1) 

5 Miij7A(2. 22g, 58. 6 ^ }j ^yk) ^mx.xmm.v 

SO^mWVtZo ^^tJ^^5*t. ((4-i5'np-3- (1. 1, 2, 2- 

X h=3rv^) y a^=^ju) ;^5^/l') -3- (4-:7/P;d-n7ct— yi^) -3- 

y y P b°;t:/^^5^/^ (6. 60g, 14. 6^y ^/L-) v^cxf-zi^o:— 
(50ml) ^^^trAPx.T^?aT'3 0^^^#Lfc„ tK^^Tx -Rlt^mi^ iW^UWk^ 
10 JUX-T^^V^U HI-tK (200ml) ^M^. I^^a::^/^ (3 00m IX 2) 

:t^/^=4 : 1) T'i^iiU (2RS, 3RS) -2- ((4-^ an- 3- (1, 1, 
. 2, 2-7^ h 7 7/1^;^ o^c h^Jf^v-) :7:3^c^/l^) ^f-;v) -3- (4-7/U;^o7a^^>'^) 
15 -3-t Kndei^ycil:"';r>'^jc^/^ (5. 8 5 g, 8 8%) ^M'^m^l'^t Li:# 

IRvmax'^^cm"': 1717, 1605, 1510, 1487. 
Anal. Calcd for C20H18CIF5O4 : C, 53.05; H, 4. 01 
Found: C, 53.17: H, 4.13, 
20 ^H-NMR (CDCI3) 6 : 0. 95 (3H, t, J = 7. 0 Hz) , 2. 84-3. 04 (4H, m) , 3. 89 (2H, q, 
J = 7.0 Hz), 4.98-5.06 (IH, m), 5.96 (IH, tt, J = 53.0, 3. 4 Hz), 6.92-7.10 
■ (4H, m), 7.30-7.44 (3H, m). 

3) (2RS, 3RS) -2- ((4-^op-3- (1, 1, 2, 2-h])yMvi 
^h=^v^) 7a:^/W /^f-zi') -3- (4-7;P;tP7j^^y^) -3-t Fd^v^:/p 

25 (5. 6 0g, 1 2. 3 7 ^ y^7V-) iJ'/— 7W (5 Om 1 ) 

mK. 2^^7Ki^'^b:^ h y ^J>^:^mn (12. 3mi, 24. e^y ^;l^) ^Jnx. 
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T^ (2RS, 3RS) -2- ((4-:J'nci-3- (1, 1, 2, 2- MJ b 
drv') y3L:^)V) /^f-jV) -3- (4-7>'^;tP7i^/V) -3-fc Kodrixyu t°;^ 

(4. 1 2 g, 7 8%) ^#fc„ 
mp 121-122'C 
5 IRvmax™W: 1713, 1607, 1512, 1489. 

Anal. Calcd for CigHwClFsO^: C, 50.90; H, 3.32 
Found: C, 50.92; H, 3.07. 

'H-NMR (CDCla)6: 2.90-3,06 (3H, m), 6.07 (IH, s), 5.96 (IH, tt, J = 53.0, 
3.2 Hz), 6.94 (IH, dd, J = 8. 2, 2.0 Hz), 7.00-7.12 (3H, tn), 7.24-7. 40 (3H, 
10 m). 

. 4) (2RS, 3RS) -2- ((4-j5'PP-3- (1, 1, 2, 2-xh77/^;t 
pji^drv^) -3- {A^-y ;v:tny aL=^;u) -3-fc Kn=¥i/y 

P \fy>ryW. (2. 0 g, 4. 7 1^ y^/I^) (D7-Yy\i Kp^^:^ (4 Om 1) ^ 

i;^:7al::^7^>J^;^Jj^^J7^Tv'K (1. I2ml, 5. i 8 $ y.^yw) tV]}:^ 

16 "^JVr^y (0. 9 9ml, 7. 0 7 ^ y ^/W ^^Px.> 3 B$rBlM3i»S bfc, K 

tK (200ml) ^ISliTLXmU^^.f^ ( 2 0 0 m 1 X 2) -^ttttj L 

j^^-Q^Mm^u^htio Bm^^iyv^^jy:^yj>>^^'^v^7y^- i^. 

: 1) X^I^ML. (4RS, 5 S R) -4- ((4-i?pn- 
20 3- (1, 1, 2, 2-r b7 77U:^P^ h^V) 7^^/U) T^^/W) -5- (4-7 
P 7 :r ^yP) -1, 3-;a-drf-i/y v^^-2-;^^ (1. 7 2g, 8 7%) ^^-fe 

IR V max'^'^cm"' : 1759, 1514, 1489. 

Anal. Calcd for CigHiaClFsNOj : C, 51.26; H, 3.11; N, 3.32 
25- Found: C, 51.16; H, 3. 13; N, 3.24. 

iR-NMR (CDCI3) 5 : 2.30 (2H, d, J = 6.8 Hz), 4.25 (IH, q, J = 6.8 Hz), 5.30 
(IH, brs), 5.80 (IH, d, J = 8.0 Hz), 5.98 (IH, tt, J = 53. 0, 3.0 Hz), 6.89 
(IH, dd, J = 8. 0. 2. 0 Hz) , 6. 99 (IH, s) , 7. 06-7. 20 (2H, m) , 7. 30-7. 42 (3H, 
m). 
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5) (4RS, 5 SR) -4- ((4-iJ^DP-3- (1, 1, 2, 2-rh77/U;^ 

nzchdf:^^) 731=/!^) -5- (4-y;u^uya^:^/u) -1, 3-;^-^i^y 

])i^y-2-:ty (1. 4 2g, 3, 3 7 ^ JJ^yl-) (T^^n^y-^W (2 Om 1 ) 
8 ^^TK^jk-^- MJ AtK^IS ( 2 . 1 m 1 , 16. 9 $ y ^/l^) ^AB^^ 3 B# 
5 r^«3IELfc„ SlS^^^^ili^. tK (10 0ml) -e^f^L. (1 0 

0ml X 2) T^tAWUfCo tttti^^^iafP:^:^7KTgfe^#-U i^7K«-7i/^.>:X!j7 i^T' 
SR) -2-7^/-3- (4-^un-3- (1, 1, 2, 2-r hy^/Pj^n^ h^v^) 
7ct— /l^) -1- (4-7/V;rn7ai::i/U) -l-yaz-^y— (1. 17g, 88%) 

10 ^#fCo 

mp 109-110*0 . 

IRvmax'^W: 1605, 1508, 1489. 

Anal. Calcd for Ci^HisClFsNOg : C, 51.59; H, 3.82; N, 3.54 
. Found: C, 51.62; H, 3.78; N, 3.55. 
15 'H-NMR (CDClj) 5 : 2. 39 (IH, dd, J = 14. 0, 10. 0 Hz) , 2. 81 (IH, dd, J = 14. 0, 
3.4 Hz), 3.18-3.32 (IH, m), 4.63 (IH, d, J = 5. 2 Hz), 5.98 (IH, tt, J = 53.0, 
3.0 Hz), 7.00-7.20 (4H, m), 7.30-7.44 (3H, m). 

6) (IRS, 2 SR) -2-T^y-3- (4-i5'pn-3- (1, 1, 2, 2-7" h 
7 7>'V;tn^hdrv') ^aic^/V) -1- (4-7/>;tn7 3^:=/V) - 1 -:/ n y-? y — 

20 (2 0 8mg, 0. 5 3 ^ ]) ^/U) (DT± h ^ h V {2 Om 1) ^m^4-y/U 
:tui-y^uy:^ji^:^:ym (lOOmg, 0. SS^y^/l/) *3j;t;i-:t^;p- 
3- (3-v'^^>'UT5yyD tVv) ;i7yl-7j?v>-l' ^ K • (1 5 1mg, 0. 7 

9^y^yW') *5j;-a«l-t KadrV-lH-O-y MJT>/-/^ (8 Img, 0. 5 
3^ ^^Q^X^UTm^mWl^fCo I^JtM^yk (10 0ml) T'^IRL. 

25 i^^^^/i^ ( 1 0 0 m 1 X 2 ) vmm Lfc 1 m^Mm. 1 ^^TKi^fti-^ 

g, 9 1%) ^#fco 
mp 206-207'C 
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IRvmax'^cra-^: 1642, 1626, 1601, 1512. 

^H-NMR (CDCI3) 6 : 2.84 (IH, dd, J = 14,2, 10.6 Hz), 3.02 (IH, dd, J = 14.2, 
4. 2 Hz) , 4. 68-4. 84 (IH, m) , 5. 07 (IH, d, J = 4. 0 Hz) , 5. 95 (IH, tt, J = 53. 0, 
3.0 Hz), 5.99 (IH, d, J = 9.0 Hz), 6.92-7.30 (6H, m), 7.30-7.60 (5H. ra), 
5 7.73 (IH, d, J = 8.2 Hz), 8.08 (IH, d, J = 8. 2 Hz). 
MMM 2 3 3 

N-((1RS, 2 SR) -1- ((4-^ Dn-3- (1, 1, 2, 2 -v" f 7 :7 /k;^- ta 
^h=3rV) 70:.=^/^) -2- {A.-y }V:^ny x.::^;V) -2-t Ko 

^iy-e>, Kn-5H-^>'y [a] i/^ K 

10 (IRS, 2 SR) -2-T^y-3- (4-^5^00-3- (1, 1, 2, 2-xh77 

y -1- ( 2-7/^:tn 7ct^/w) -l-yu/-^/—;^ (2 

lOmg, 0. 5 3 ^ y^/W) OT-fe h y/l^ (2 Om.l) ^?Sl::6, 7-v^t 
KP-5H-^xy [a] i/^ n^T^x^'-l-J^/l^^ii^V^ (.1 0 Omg, 0. 53^ 
y *3 J;0 1 3- ( 3 -v*^ ^ y kVu) :^jv^-M ^ K • it 

15 i^:^(15 3mg, 0. 8 0 ^ y ^/W) *5<tt)« 1 -k Kn =3rV- 1 H— h y T 

y—jv (8 img, 0. 5 3 ^ y^/i') ^Mx.xmMxw^mw'^fz.o m^M^-^ 

(10 0ml) T*#I?L. (1 0 Om 1 X 2) T:^4^±i.L/c:„ iftm^^Sr 1 

20 mmit^^ (2 1 3mg, 7 1%) ^#fCo 

mp 174-175'C 

IRvraax'^'cnf^: 1640, 1508, 1489. 

'H-NMR (CDCI3) 6 : 1. 90-2. 10 (2H, m) , 2. 12-2. 26 (2H, m) , 2. 60-2. 72 (2H, m) , 
2.78 (IH, dd, J= 14.6, 10.4 Hz), 2.96 (IH, dd, J= 14.6, 4.4 Hz), 3.40 (IH, 
25 brs), 4.58-4.72 (IH, m), 5.01 (IH, d, J = 4.0 Hz), 5,80 (IH, d, J = 8.8 Hz), 
5.82-5.98 (IH, ra), 5.95 (IH, tt, J = 53.0, 3.0 Hz), 6.16 (IH, d, J = 11.6 
Hz), 6.92-7.20 (7H, m), 7.32-7.50 (3H, m). 
2 3 4 

N- ((IRS, 2SR) -2- {4-y/^:^t2yai:=^;ly) -2-t:FD^V-l- ((4- 
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^f-;W3- ((1, 1, 2, 2-X h7:7/U;^pai^/^) y:x,=LjU) T^f-Zl^) 

-6, Kn-SH-^^^y [a] i^i^ n^:/^:/- l-:;^;/U7jf^f-^ K 

1) 7KMihVf-^J>>rjU^::^^M. {I, 02g, 26. 8 ^ U ^/U) (^x h y t 

]?uyyy (1 0 Om l)^m^4-p«f-7W3- {(1, 1, 2, 2-'rh^y^u:^ 

5 na^^/l^) ^S#^^^/^ (5. 0 g, 17. S^y^/U') (DxhytK 

. o 7 7 ( 2 0 m 1 ) mw^^if^TiM^fco EJt:>m^^m.x^ 3 0 '^mw^. 1 

7Ki^'^b;•:^ ^ y "^AtK^^ (2 Om 1 ) ^;!jp;t. iry-r ^^ffiV^T6Ji tfco ^IKSr 
7K?S:anx.@^^^^/l- (5 0ml X 2) TttttibfCo tt{±J^^ISfO:^:^7KX' 
i5fc?f-U ilTk^i^-^ A T'f&M^^^M^U (4-^f-/W3- ((1, 1, 
10 2, 2-7" n^^yl^) y ^ ^ /^/u (4. 45 g, 1 

0 0%) ^m-^m^m t Lxntco 

'H-NMR (CDCI3) 5 : 2. 27 (3H, s) , 4. 67 (2H, s) , 5. 94 (IH, tt, J = 53. 0, 2. 6 
Hz), 7.14-7.28 (3H, m). 
IR V max'"'"cm'^ : 1584, 1508, 1456, 1418, 
15 Anal. Calcd for C10H10F4O2: C, 50.43; H, 4.23 
Found: C, 50.44; H, 4.18. ' 

2) (4-^^/u-3- ((1, 1, 2, 2-x hyy/^j^pj^^/v) ;^drv:) 

(A. 2 6g, 17. 9 ^ V^^l^) (DBM^^^l^ i6 0ml) M 
m\^^^y:^/\^^=-ji^^o}) }^ (2. 2 5g, 19. 7 5 y^/u) 4oj;t;Ml^^ 

20 J\^T^y (3. 0ml, 21. 5 $ y ^/V) ^OVXM^. 30i>tS#Ufc„ 

i^^^iiu ^m^f^^u ^-yj^i^^mmLfco 3- (4-y/^;^P7a.c:^/W') - 

3-:t^y^u\i':tym^i^7\^ is. 76g, 17. 9 5: y ^y^) (75 1 , 2-v^p{ h 

^-y^i^^y {4 0mi)mm^^yi^Mih'rhv^j^ {6o%m^, o. 7 2g, 17. 

25 iy;U^(Dl, 2-v'^ hd{^:>':t^>' (2 0ml) ^^g^^iTU ^M-t?;^^^#L 
fCo S^&I^^tK (20 0ml) (DfpiCiSE.^^ ^^ziL^ju (200ml X 2) T'tttti 

@5feUfCo a©tJ^v^y*<J^Vl^;(7 7i^i{'n'r hifyy^- (^/^cc>') T3^$^U> 
^^rf-i/;5^e5Si^^$-^T. 3- (4-y/l^:tuy^::^;U) -2- ((4-^^/1^-3- 
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((1, 1, 2, 2-r h7 7/w;^oai5^yu) y aL=.;v) /-^f-jv) -3-;^=^ 

y-fn ( 4 . 9 1 g 6 4 %) ^#7to 

'H-NMR (CDCI3) 6 : 1.13 (3H, t, J = 7.0 Hz), 2.21 (3H, s), 3.30 (2H, d, J = 
7.4 Hz), 4.10 (2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 5.92 (IH, tt, 
5 J = 53. 0, 2. 8 Hz) , 7. 00-7. 20 (5H, m) , 7. 94-8. 04 (2H, m) . 
IR V max'^cra"' : 1736, 1688, 1599, 1508, 1447, 1412. 
mp 52-53°C 

Anal. Calcd for C2iHi9F504: C, 58.61; H, 4.45 
Found: C, 58.61; H, 4.55. 
10 3) 04g, 22. 3 ^ y^/l^) ©v^^^/U^— X/V' (7 Oml) 

W0\Z.im\tii^'>M'y' V3^J^ (1. 69g, 44. 65;y ^iP;tT^iaT'. 
3 0^>1t#bf::o hWi^^- (4-7/V;^o ^^iri/l.) -2- ((4- 

^^;v-3-((l, 1, 2, 2-7" b7 7/u;^pj:^yi/) ;t^v') 7ai^yk) 
-3-:^dry7°P t";^-:/^^!^;^ (4. 8 g, 11. 2 ^/W) (^v^^^/^^— r 

16 ( 5 0 m 1 ) mn^M^xmux^ 3 0 tyto 7K^«^T^ ^f&isi- 1 ^^ii^ 

»;iT:J'^:^^Ls MI-tK (l O Om 1) tr^lPx.. (2 0 Om 1 X 2) 

a:^/W=4 : i) -e)ft|^L. (2RS, 3RS) -3- (4-:7/P;;d-o y^^^^l^) -3- 
20 t KcSpiz-B- ((4-^^/I^3- ((1, 1. 2, 2-7" h7 7/k;^P^f^/^) 

v-) 7 3.^/U) p<5^/W) 7"Dt';^>^:t^;k (4. 6 9g, 9 7%) ■^^.^mW^ 

^H-NMR (CDCI3) 6 : 0.94 (3H, t, J =7.4 Hz), 2.21 (3H, s), 2.80-3.10 (3H, m), 
3.89 (2H, q, J = 7. 4 Hz), 4.96-5.02 (IH, m), 5.92 (IH, tt, J = 52.2, 2.6 
25 Hz), 6.86-7.12 (5H, m), 7.30-7.42 (2H, m). 
IRvraax'^cm"': 1717, 1605, 1580, 1510, 1447. 
Anal. Calcd for C21H21F5O4: C, 58.33; H, 4.90 
Found: C, 58.29; H, 4.88. 

4) (2RS, 3RS) -3- {^-y jVHt^uy ol^^JV) -3-t Kci^v'-2- ((4 
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-^5=-/U-3- ((1, 1, 2, 2-r h7 7>'^;^-PJ^f-;w) :t^iy) ya^=^;v) 

?V) -fn \firl^^:r.^;V (4. 5g, 10. 4^]J <D:^9 J (20ml) 

mm\^. 2m-^im\t'rv))^j^7mwL {10. Ami, 20. s^y^/^) ^tn 

^^$i^rT, (2RS, 3RS)-3- {A-y Mw:; aL:=.}V) -S-t FP52^v'-2- 
((4-7<^/l^3- ((1, 1, 2, 2-7^ h7 7/l-:tP^5=-/^) ^^.r^/V) 
^^/U) ynl:'";^-:/^ (3. 5 6g, 8 5%) ^#fCo 

^H-NMR (CDCI3) 6 : 2.21 (3H, s), 2.80-3.02 (3H, m), 5.04 (IH, d, J = 3.8 Hz), 
5.90 (IH, tt, J = 53.0, 2.6 Hz), 6.84-7.12 (5H, ra), 7.30-7.40 (2H, m). 
IRvmax'^W: 1713, 1607, 1510, 1449, 1422. . 
mp 102-103°C 

Anal. Calcd for Ci9Hi7F504: C, 56.44; H, 4. 24 
Found: C, 56.56; H, 4.20. 

5) (2RS, 3RS) -3- {A-y iVH^ny ^:=.)V) -3-t Yn^V-T.- ((4 

-^f^/w-3- ((1, 1, 2, i-fVyyjvis-xizx^^fV) :^^^y) ys.^/u) 

/U) r/dt";^^^ (3. 3g, 8. 1 6 ^ y^/l^) <Dx h7 t (6 Om 

l)Mm^^i^y^=^^l^n^:^:^]}j\^Ti^V(l. 9 3ml, 8 . 9 8 ^ U ^/l^) t 
h}):^^jUT^y (1. 7 1ml, 12. 2 % ]} ^JU) ^M^, 2B^mi)mmmL 

fco Rf!t>m^^ll^"^s (20 0ml) ( 1 0 Om 1 X 2) T 

- mm^^y^) xmuL, mm^^/^-^^f-'^-^^hw^^^itXs (4rs, 5 

SR) -5- i4-y/\^:ttiy:^=^jv) -4- ((4-^^7W3- ((1, l, 2, 2-t 
Yyy/v:^'aaL=}-jv) :t^V) y^^^/P) p<f-/k) -1, 3-;*-=^U-)/lJ >?:/-2- 

(2. 9 7 g, 9 1%) tntLo . 
^H-NMR (CDCUfi: 2.23 (3H, s), 2.12-2.30 (2H, m). 4.18-4.30 (IH, m), 5.21 
(IH, s), 5.78 (IH, d, J = 8,0 Hz), 5.93 (IH, tt, J = 53. 0, 2. 6 Hz), 6.80-6.90 
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(2H, m), 7.04-7.20 (3H, m), 7.30-7.42 (2H, ra). 
IRvmax'^W: 1759, 1609, 1580, 1514, 1422. 
mp 112-113t: 

Anal. Calcd for CigHieFgNOa: C, 56.86; H, 4.02; N, 3.49 
5 Found: C, 56.87; H, 3.91; N, 3.59. 

6) (4RS, 5 SR) -5- (4-7/W^P7cc^/l/) -4- ((4-7«^/W3- ((1, 

1, 2, 2-7" hyy/^:tr2a^^/u) :t^i/) :^=f-}V) -1, z-isr^^ 

yVi^y-2-:^y {2. 7 g, 6. 7 3 5 U ^/V) ©. j:- y ( 1 0 m 1) 

\Z S m^^^mti- h V ^ ^Tkmm i 4 , 2ml, 33. 65:U^/V) ^AP;t. 4B# 

10 mummmLtzo ^n^M^^m^^. tk (1 0 om 1 ) -e^f^L. m^^^/i^ no 
omi x2) Ttttuufco ^mm^ma±M:^x^mi[^u mykm^m-^.^'^-^yt^-^^x- 

'^mtWi&W^L. nm^^m^i^^^ — ^^-tl^Hi^hWi^Mi^^X (IRS, 2 
SR) -2-T^/-l- {4-yMny:j^zzj]^) -3- (4-p«5^/^-3- ((1, 1, 

2, 2-x h7 7/V';^-njii^7^) V zr.:^.)^) -l-zfn/^J—jV (2. 2 5 

15 g , 8 9 %) ^tl'fco 

'H-NMR (CDCl3)5: 2.24 (3H, s), 2.33 (IH, dd, J = 14.0, 10.6 Hz), 2.77 (IH, 
dd, J = 14.0, 3.2 Hz), 3.20-3.32 (IH, m), 4.65 (IH, d, J = 4.8 Hz), 5.93 
(IH, tt, J = 53.0, 3.0 Hz), 6.92-7.18 (5H, m), 7. 30-7. 42 (2H, m). 
IRvmax'^W: 1605, 1582, 1508. 

20 rap 112-113'C 

Anal. Calcd for CisHisFsNDj: C, 57.60; H, 4.83; N, 3.73 
Found: C, 57.59; H, 4.75; N, 3.73. 

7) (IRS, 2 SR) -2-T^y-l- (4-:7/W;rD7a:-/W) -3- (4-7«^ 

;w-3- ((1, 1, 2, 2-'TVyy/Vy^n3u=^;v) ir^^y) 7*— /w) 

25 71^(3 OOmg, 0. d, Q ^ 3 ^^JV) (DT± V =-Y 3 ;V {2 WlU\^Q , 

Ki3-5H-^:/y [a] Vt^-^v-y-l--^ J^^-^yM {1 5 Omg, 0. 
8 0 ^ y ^/l-) *3 <fc tK 1 -=^^JU- 3 - ( 3 ^/l^T ^ y :7'n -^jVil^i/^ ^ 

Y 'MBM. {2Q0mQ, 1. 2 0 5: y^/V') *Jj;t>*i-t Ki3'¥v'-iH-^:/y 

h y T y-/^ (123mg, 0. 80^y ^yl^) ^^BX.T^^-CM^# LfCo K 
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jJ&I^^TK (10 0ml) mm^^/^ ( 1 0 Cm 1 X 2 ) T^ttW LfCo 

$-&T. ^Mib-^tl ( 3 6 3 m g , 8 3 %) ^Wco 
5 ^H-NMR (CDCI3) 5 : 1. 90-2. 08 (2H, m), 2. 12-2. 30 (2H, m), 2. 24 (3H, s), 2. 60-2. 80 
(3H, ra), 2.95 (IH, dd, J =15.0, 4.0 Hz), 4.60-4.76 (IH, m), 5,00 (IH, d, 
J = 3. 6 Hz) , 5. 60-6. 24 (4H, m) , 6. 94-7. 20 (8H, ra) , 7. 38-7. 48 (2H, m) . 
IR V max'^'cm"^ : 1640, 1607, 1508, 1447, 1424, 
mp 168-169*0 

10 Anal. Calcd for CaoHjjgFgNOs • 0. IH2O: C, 65.83; H, 5.19; N, 2.56 
Found: C, 65.60; H, 4.89; N, 2.82. 
MMM 2 3 5 

N- { (IRS, 2SR) -2- (3-7/1^:^13 7 :ji^/V) -2-fc Kp^v'-I- [3- 
(1, 1, 2, 2-r h7:7;k;^aa^ h^V) ^^v^/P] o:.^/!^} -6, K 

15 u-5H-^yy IblI [7] r>'^i/;/-i-;^;i/jJ?^f-^ K 

1) 3- (3-7/^;^i37:tc:^/v) -3-;^=3ey-2- [3- (1, 1, 2, 2-rh7 

3- (1, 1, 2, 2-7" h7:7/V;^aai hdrv^) h/^3i:/(8, 9 1g, 4 2. 
8 5: y^/u) <^i^^^^/v (1 0 Oml ) MtCN-7'a^;^j^>>^-f ^ K (8. 

20 3 5 g, 4 6. 9 ^ y^/v) joJ;tJ«2, 2' -r)/if;^ yy^o;i h y/k) (3 

3 5mg, 2. 045y^7V) ^;?IP^. 5 fltrafiillJ^ Lfc^ KJ^I^I^^M^^s ^ 
^f->'T*^^^^6jiU 6?^^ailiLT3- (1, 1, 2, 2-X h 7 7/W:^Da: h 

^ix) -a-yn^ b/v^^^<^i^^Lyto 3- ( s-^/i'jtD :7 ji^/w) -z-Hr^yzr 

(8. 5 7g, 4 0. 8^y^/V')<^l, 2-v>^ hdri/3ii$?:/ (8 
25 Oml) ^ISiCTK^fl::-:^ b y 1^7 (6 0%?&'t4, 1. 6 3g, 4 0. 8 5y^/^) 

%7K^^TiP;ts ^i&T;3 05^m#bfco ^lJi;|^o*l::5fei;:pi^Lfc3- (1, 1, 

(1 om 1 ) ^^^^iTu mM^^^'^^imn\^t^o w,%WL^i^ (i o om 

1) (D^\Z.'0L^, (l00mlX2) T*14mbyCo *ftl±i^^^7K*3it>'ia 
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;&'5^"/W;^7 7 p-r (^^rf-:/ : i^^ctf-/u= l O ; 1-6 : 1) "C 

mmu mm^f-zi'-^^-fyfi^hnm^n^'txn^m (s. seg, 52%) ^ 

« 

5 'H-NMR (CDCI3) 6 :l. 12 (3H, t, J = 7. 2 Hz), 3. 33 (2H, d, J = 7. 5 Hz), 4. 02-4. 18 
(2H, m), 4.54 (IH, t, J =7. 2 Hz), 5.89 (IH, tt, J = 53. 1, 2. 7 Hz), 7.02-7.10 
(2H, nO, 7.14 (IH, d, J = 7.8 Hz), 7.26-7.32 (2H, m), 7.38-7.48 (IH, ra), 
7.60-7.68 (IH, m), 7.72 (IH, d, J = 7. 8 Hz). 
IRv max'^''cm"^:l738, 1694, 1613, 1590, 1487, 1445. 
10 mp 52-53'C 

Anal. Calcd for C20H1JO4F5: C, 57.70; H, 4. 12 

Found : C, 57. 72 ; H, 4. 13. 
2) (2RS, 3RS) -3- (3-7/k:tD73i^/V) -3-t Kn^iX-2- [3- 
(1, 1, 2, 2 -X h 7:77^^001 hdrv") ^^'•i;?/^] 7°ny-?>'^aif^/^ 

15 MtM.^ (5. 60g, 41. I5;i; ^JU) (0\/=!^^)^:t.^=f}\^ ( 1 4 0 m 1) 

^^s^^:7K^»^7^•:^^y e^i*. (3. iig, 8 2. 2%)i^)\^) ^nxrcm^x 

-2- [3- (1, 1, 2, 2-7" hyyj\^ytuai\>e^i^) ^>'>^?/I<] yx2/<y^3^f- 
(8. 5 6g, 2 0. 6 ^ y^/l^) (Dv^J^^/l'^— T^U (5 Om 1 ) ^^^SrO°C 

20 {;:t;!jpx.T3 o^a^Lfco ^i^^^t- i^^Mi?*iiix."CHfS:^itft. MJ^itK (i 

0 Om 1 ) SrAP^> ^m^^^\^ (2 0 Om 1 X 2) "etifcti LfCo tttiliS^7K*3<tt)« 

(7. 0 4g, 8 2%) LT#fCo 
25 ^H-NMR(CDCl3) 5 : 0.95 (3H, t, J = 7. 0 Hz), 2.86-3.06 (3H, m), 3.10 (IH, d, 
J = 3.0 Hz), 3.92 (2H, q, J = 7. 0 Hz), 5.06 (IH, s), 5.88 (IH, tt, J = 53.0, 
3. 0 Hz) , 6. 90-7. 08 (4H, m) , 7. 10-7. 40 (4H, m) . 
IRv raax'®'-cm"':1724, 1715, 1614,. 1591, 1489, 1451. 
Anal. Calcd for C20H19O4F6: C, 57.42; H, 4.58 
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Found : C, 57.36; H, 4.55. 

3) (2RS, 3RS) -3- ( 3-7/^;4"i3 -3-t: h'^'^v'-2- [3- 
(1, 1, 2, 2-x h7 77V;^n3i h:3{^v') ^:/v?/^] ya/^°:/^ 

(2RS, 3RS) -3- (3-7/U;^-ci7*=;^) -3-t: Kn^i/-2-[3- (1, 
5 1, 2, 2-7" h77yW;tP^ h=¥iX) ^^^v^/V] ^^3:5^/1^ (6. 9 2g, 

16. s^y^/w) (D?i^y^-^u {5 0m\) mm^. 2 m^Amihi- h ]} ^ j^y^ 

(16.5ml, 33.05:3; ^M^XMUX^ 2 B#fB^M4^ tfco Rh^M 
^im'M^X^t Lfc^. m^^^/^ (2 0 Om 1 X 2) T'j*W tfc„ ttW?^ 

10 a^ife^i^^^^/^-^dfiJ-^jO^Pjflljg^B^-^X. g6<]i^ (4. 2 8g, 6 6%) 

'H-NMR(CDCl3) 6 :2.80-3. 16 (3H, m), 5.14 (IH, d, J =.3.6 Hz), 5.90 (IH, tt, 
J = 53. 0, 3. 0 Hz) , 6. 90-7. 40 (8H, ra) . 
IRv max'^cm"^:1713, 1615, 1591, 1489, 1451. 
15 mp 116-117'C 

Anal. Calcd for C18H15O4F5: C, 55.39: H, 3.87 

Found : C, 55.42; H, 3.86. 

4) (4RS, 5 SR) -5- (3-77U;^-D7ccc:^/W) -4- [8- (1, 1, 2, 
2-r h7 7/k:^n^b^i/) ^iXv^/l^] -1, 3-:t^-^y ]} i^>'-2-:ty 

20 (2RS, 3RS) -3- (3-7/l^;tPP'ji^/W -3-t Kc^>'-2- [3- (1, 
1, 2, 2-7" h 7:7/1^:^0 h^rv^) yn/-?^'^ (4. 1 5 g, 10. 

6 5 y^/k) <^7" h7t (8 Dm 1) ^iC, v^7 3ic=/U7j>;^j}Ky /l^T 

i>K (2. 5 2ml, 1 1. 7^y^;U) i: hV^'^Jl^T^y (2. 23ml, 1 
6. 0 ^;&p^, S^^IMMuyto S/J?^^^ckf^^. tK (2 0 Om 1) 

25 ^mx.xwm^'f-^^ ( 1 0 Om 1 X 2) Lfio i^mm^ i^^;^^. m^^tk 
mmM^i^fco Bmt:mm=^^/^-^^i-i^t^^n^^^^x. (3. 4 

6 g , 8 4%) 

'H-NMRCCDClj) 6 :2.20-2.40 (2H, m), 4.20-4.30 (IH, m), 5.17 (IH, s), 5.80 (IH, 
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d, J = 7.8 Hz), 5.90 (IH, tt, J = 53.1, 2.7 Hz), 6.89 (IH. s), 6.96 (IH, 
d, J = 8.1 Hz), 7.04-7.20 (4H, m), 7.24-7.36 (IH, m), 7.36-7.46 (IH, m). 
IRv raax'"W:l767, 1615, 1593* 1489, 1453. 
mp UO-lll'C 

5 Anal. Calcd for CisHmNGsFs: C, 55.82; H, 3.64; N, 3.62 

Found : C, 55.81; H, 3.62; N, 3.58. 

5) (IRS, 2SR) -2-T^/-l- (3-7/V';^a7ai::^;U) -3- [3- (1, 

1, 2, 2-r h 7 7/1^:^0^ b^v') -/az-^^^-l-:^—/]^ 
(4RS, 5SR) -5- {3-yjU^tiyai::^/U) -A- is- il, 1, 2, 2- 

10 X b7:7/^;tP^ h^iX) -1, 3-:t^-fy }) i^y-2-:ty (3 . 3 0 

g, 8. 5 2^y^/k) O^^y-zl- (1 2ml) ^^^i3:8^^7K^^b-:^h]) 

(5. 3ml, 4 2 5;y*/^) ^inx.^ 5B#fHlM31?)ltfCo SlS^^^li^ 
tK (1 0 0ml) V^^L. g^^^^^/V- (1 0 Om 1 X 2) T'tttfibfCo ttW 

^H-NMR (CDCI3) 6 : 1. 85 (2H, brs), 2.38 (IH, dd, J = 13.8, 10.6 Hz), 2.77 (IH, 
dd, J = 13.8, 3.4 Hz), 3.24-3.36 (IH, m), 4.69 (IH, d, J = 4. 8 Hz), 5.89 
(IH, tt, J = 53.0, .3.0 Hz), 6.94-7.22 (5H, ra), 7,22-7.40 (3H, m). 
20 IRv max'"'cm"^:1613, 1590, 1487, 1449, 1304, 1279. 
mp 51-52^: 

Anal. Calcd for CiTHieNOzFg: C, 56. 51; H, 4.46; N, 3.88 

Found : C, 56.42; H, 4.39; N, 3.72. 

6) N-{(1RS, 2 SR) -2- (3-7>'W;^P7*^>'^) -2-fc K>3^v'-1- 
25 [3- (1, 1, 2, 2 -r f 7 7 7P;t- n a: h :ar i/) ^^V'/U'] a^^/U} -6, 7- 

v^t Ko-5H-^yy [a] 17:\ Ty^]yy-i-:^/^^^i^^ ]^ 

(IRS, 2SR) -2-T$/-l- (3-7;W;tn:7:ii^/V) -3- [3- (1, 1. 

2, 2-r h7 7/W;^o^ h^v^) yx2/<y-l-:t—/u (4 4 8mg, 
1. 2 4 ^ y^/l^) (^Tir M)/^ (2 Om 1) ^IS(-6, 7-t;?fcKo-5H- 
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■^yy [a] u^zf7'y-l-:ti/l^:^y^ (2 3 4mg, 1. 24^y^/l^) jo 
XXfl -au^jV- 3 - ( 3 -v^p^ f}VT ^;':fxi tVu) ^jVifs^J^ X K • Wm. (35 

7mg, 1. 86^y *3 j;t;? 1 -t: Ko '^ev/^iyy^ h y rV—)\^is^Wh ( i 

90mg. 1. 24^y ^/U-) ^:(JP;ti:ma-^ri|IMW^ LfCo R^&IS^tK (10 0 
ife (4 4 4 m g , 6 7%) ^#fCo ' 

^H-NMR(CDCl3) 6:1.94-2.06 (2H, m), 2.16-2.24 (2H, m), 2.62-2.68 (2H, m), 2.79 
10 (IH, dd, J= 14.7, 10.8 Hz), 2.96 (IH, dd, J= 14.7, 4.2 Hz), 4.60-4.74 (IH, 
m), 5.07 (IH, d, J = 3. 3 Hz), 5.81 (IH, d, J = 8. 1 Hz), 5.88 (IH, tt, J = 
53.1, 3.0 Hz), 5.90-6.00 (IH, ra), 6.23 (IH, d, J = 11. 7 Hz), 6.94-7.40 (IIH, 
m). 

IRv max^'cm"^ : 1634, 1615, 1590, 1514, 1489, 1451. 
15 n«) 150-155'C 

Anal. Calcd for CagHaeNGjFg: C, 65.53; H, 4.93; N, 2.64 

Found : C, 65.25; H, 4.95; N, 2.66. 

Hiif !l 2 3 6 

i 

N- { (IRS, 2SR) -2- [4- (^ i^^^V;^ ^ y ^::^)V\ -2-1: Kn^v- 
20 -1- [3- (1, 1, 2, 2-x h7 7/P;^-Pcn bdr-:y) ^l/V)V\ :x.^)V\ -6, 

1) A—<l^V')Visr^'yT-^yya^Jiy 

4-fc Kn^VT-fe h^ji/^ (2 5 g, 1 8 4 ^ y ^/U) OTir b (5 0 0 
m 1 ) W0\Z.WiM.-^ y!>^A(50. 7g, 367^y *3 itJ^^^v^/p-Zp ^ 

25 K(32g, i875y ■kn^x.x'^mcTi^-^m^ Lfco mM-kmmi. tk 

(5 0 Om 1 ) T'^JiRU g^i?:t^/l^ ( 5 0 0 m 1 X 2) T'ttttJLfCe ttW^^SrTKs 

■v 

^nWp^^j\^-^^-^:yt^hW^^-^^X^ (3 6. 8g, 8 9%) ^#fCo 

»H-NMR(CDCl3) S :2.56 (3H, s), 5.13 (2H, s), 7.01 (2H, d, J = 9.0 Hz), 7.30-7.44 
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(5H, m) , 7. 94 (2H, d, J = 9. 0 Hz) . 

IRv max'^W : 1674, 1601, 1576, 1508, 1454, 1420. 

mp 87-88*C 

Anal. Calcd for C15H14O2 C, 79.62; H, 6.24 
5 Found : C, 79.68; H, 6.23. 

2) 3- [4- y a:.^jV] -Z-:^^y^X2/<y^:xL^;V 

(2 0 0ml) (0. 6ml) ^M^. T^^H^TTmit-T Y )) ^ J>> 

(6 Q%mk, 12. 7 g, 3 18 5 y^/l-) m^TL. ^^a-e 2 B# W# LfCo ^ 

10 6 imMB.^Mk.S.^>^±^. ;?K (5 00ml) ^JPx.i^^^f'/^ (500 

ml X2) T-^fitiiLfCo tttblS^TKs MP:ti^7KTlii^»U. (ii7K»-^ 

m=^t^^) 'citML> m&^^j^-^-^^^^fi^hn^^n-^'^x^^^ (49. a g, 

10 0 %) ^#fCo 

■ 

15 'H-NMR(CDCl3) 5 : 1.26 (3H. t, J = 7. 2 Hz), 3.94 (2H, s), 4.21 (2H, q, J = 7. 2 
Hz), 5.14 (2H, s), 6.98-7.06 (2H, ra), 7. 30-7. 48 . (5H, m) , • 7. 88-7. 96 (2H, ra). 
IRv max'^cm"^ : 1740, 1678, 1601, 1576, 1510. 
mp 53-54'C 

Anal. Calcd for CibHibO* C, 72.47; H, 6. 08 , 
20 Found : C, 72.56; H, 6,10. 

3) 3- [4- ya^=-)V\ [3- (1, 1, 2, 

3- (1, 1, 2, 2-7" b7 7;^;^n^ h=¥v') h/^:i:^^(2 7. 8 g, 133 
5 y (OWIk^f-)^ (25 0ml) ^^^^^:N-y^P*x?.^5^ 5 K ( 2 6 . 

25 ig, 1 4 7 ^ y^/i^) *3j;t;2, 2' -r>^if^ ('I'yT'f-p^MJ/W') (44 

omg, 2. 6 7^y^/v) ^^wmMU\^tz.. wi^m^wmL. 

f-:/T'^^^5i^U 5M^l^ilibT3- (1, 1, 2, 2-xh7 7/^;^Pa^h=3f. 
iX) -a-:/R^ h7l^:=^:/^WUfCp 3- [4- -3- 
;^^y7"p^-?:/i?^5^/l' (3 7. 8g, 1 2 7 ^ i;^;W) ©1, 2-i?7« h^v^J^ 
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i2 5 0ml) ^mit^Tkmih-th]) ^J^ i6 0%^i§^, 5. 07 g, 127^ 

(50ml) mmt^mTi-. ^j^m^^uv^s^^^wi^t^o sjsis^tk (so 

5 Om 1) WM^=f-/l- (5 0 Oml X 2) Tttl±lbfc„ tt!ilfS^7X*3<i: 

i^y :«7y/w:*7A^p-r (^'¥i^>' : @^^^^/i'= 4 : i-i : i) 

x^mu ^m^^ji^-^'^'^yA^hn^^Mt^^xn&o^ (43. 4g, 6 8%) 

10 ^H-NMR(CDCl3) 6 :l. 12 (3H, t, J = 7. 0 Hz) , 3. 20-3. 42 (2H, m), 4.09 (2H, q, 
J = 7.0 Hz), 4.56 (IH, t, J = 7. 4 Hz), 5.12 (2H, s), 5.88 (IH, tt, J = 53.0, 
3.0 Hz), 6.92-7.50 (IIH, m), 7.88-8.00 (2H, m), 
IRv max'^W:l732, 1680, 1601, 1576, 1510, 1454, 1422. 
mp 71-72^ 

15 Anal. Calcd for C27H24O5F4 C, 64.28; H, 4.80 

Found : C, 64.47; H, 4.78. 
4) (2RS, 3RS) -3- [4- (^y-JM^iy) ya^=^/V2 -3-tKP=3r 

-y-2- [3- (1, 1, 2, 2-x hy7/w;rn^ h^v-) ^yi^/i^2 :fu/<y^a:. 



20 W^'mSh (18. 9g, 139$y (^v?jtf^/Vai-7"/W (5 00ml) t 

^(-7K^'^biJi^!>^•:^ (1 0. 5 g, 2 7 8 5: y ^/k) ^^jPxT^taT 3 0 

^^ifetr55feU hmz.3~ [4- {-<y^yjvir^^y) yz^=.;v] -3- 

;r^y-2- [3- (1, 1, 2, 2-r h77/^;tna: h^v-) ^l/^yjv] -fuAy 
^cn^/W (35. Og, 69. 4^y ^/l^) (O-^ )Vau^=T }V (200ml) % 
25 0°CI^T^PX.T 3 Or9-^i^LfCo 1 %'&Wk^n7LXK)^.^^^s M 

trzK (5 00ml) -^Mx., ( 5 0 0 m 1 X 2 ) T'ttW tfCo f6l±ll^^ 

U W^^^f^-^^^y-h^h'^^^^^X^mii (3 0. 3g, 8 6%) 
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'H-NMR(CDClj) 8 :0.91 (3H, t, J = 7.0 Hz), 2.77 (IH, d, J = 2.8 Hz), 2.90-3.08 
(3H, m), 3.87 (2H, q, J = 7.0 Hz), 4.92-5.00 (IH, m), 5. 06 (2H, s), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.92-7.08 (5H, m), 7.20-7.50 (8H, m). 
5 IRv max'®W:1725, 1611, 1586, 1512, 1487, 1454. 
mp 67-68°C 

Anal. Calcd for C27H26O5F4 C, 64.03; H, 5.17 

Found : C, 64.02; H, 5. 15. 

5) (2RS, 3RS,) -3- [4- i^ypJi^:^'^''y) V a^^)V\ -3-t 

10 [3- (1, 1, 2, 2-x b^^/l^J^PJ^ bdrV) -<>^v>/v3 T'oy?^^ 

(2RS, 3RS)-3-C4- {f<l^-^)Vir^^/) y -.3-t K^=^r^/- 

2- [3- (1, 1. 2, 2-=rVyy)Virxi:3^V^^y) -<:^i?y^] :/D/^°:/igJlf=- 
7^(25. O g, 4 9. 4^y^/W) <D7<^y-/V (2 0 Om 1 ) ^ISlC^' 2^^ 

iS^WXrt b y "^J^ii^Wk (49. Oml, 9 8. O^y ^/W ^iP;t-r^?fiT'i^^ 

15 m#Lfc„ m^^-k\^%mmr^w^h ufc^. (5 0 om 1 x 2) 

^^icJE^*Lf::o a©!^ <^ U 7 ^ n b ^' 7 7 ^ — (g^^aL^/w) X' 

ffiiib. @^^^f^/^-Ndr1^^;6^b#^^$^■C. §6*)^^ (2 1g, 8 9%) ^# 

20 'H-NMRCCDClg) 6 :2.90-3.08 (3H, m), 5.02 (IH, d, J = 3.9 Hz), 5.05 (2H, s), 
5. 86 (IH, tt, J = 53. 1, 3. 0 Hz) , 6. 90-7. 48 (13H, m) . 
IRv max™W:l709, 1611, 1586, 1512, 1489, 1454. 
mp 76-77°C 

Anal. Calod for C26H22O6F4 C, 62.76; H, 4.63 
25 Found : C, 62.98; H, 4.57. 

6) (4RS, 5 SR) -5- [4- (^:/v^/V;^^v^) -4- [3- (1, 

V 

(2RS, 3RS) -3- [4- (^>'v^/k:t=¥>^) 7:^^^/^] -3-t Kp=^v^- 
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2- [3- (1, 1, 2, 2-7" h7 7/U^n^hdrv') ^>'v^7V] yny^ym (2 

1. Og, 4 3. 9 5: y^/V) Ox h7k Kt^yy^- (3 0 Om 1 ) ^^^{c:^ 
ai^7U7jN>?>;tN!;/WTv?K (1 0. 4ml, 4 8. 3 ^ U ^/l') t h])^f'^^rKy 

(9. 2ml,65. 9^!J ^M^, 2 B#FB^j]Pm31t*{t LfCo 
5 (4 0 Om i ) ^liUTiX^m^'f-J^ (2 0 Om 1 X 2) t^lfitti LiTco ttliiif^<^ 1 

S6^tl (16. 4g, 7 9%) %#/Co 
10 ^H-NMRCCDClj) 5 : 2. 22-2. 40 (2H, m), 4.16-4.30 (IH, m), 5.08 (2H, s), 5.25 (IH, 
s), 5.75 (IH, d, J = 8.0 Hz), 5.89 (IH, tt, J = 53.0, 3.0 Hz), 6.80-7.50 
(13H, m). 

IRv max™'cm-':l759, 1613, 1588, 1514, 1489, 1454. 

rap US-ne'e 

15 Anal. Calcd for C25H21NO4F4: C, 63.16; H, 4.45; N, 2.95 

Found : C, 62. 89 ; H, 4. 48 ; N, 2. 75. 
7) (IRS, 2SR) -2-T^y-l- [4- - 

3- [3- (1, 1, 2, 2-x h7 7/V':tnit harV) y a:.=^;V'\ -f x:i 1 -ir 

20 (4RS, 5 SR) -5- [4- (^>X>^/V';r=3rv^) -4- [3- (1 , 1, 

2 , .2-x h 7 y/V:^UJo. Y ^-y) -^^-v^/H - 1 , 3-;^^i^y' V v>y- 2-:^^ ( 2 . 

5 0g, 5. 2e^]}^jv) (d:j^^ isomi) W-^^csw^yl^Mihi-h]) 

^j^TkBW (2ml, i6 5:y^/p) ^M^. smmmM^^Ltc, rj^m^mb 

tK (1 OOml) T#?RU St^^f-/^ (1 00ml X 2) T'ttHiLfCo tfit±l 

25 m^m^a±m.7kxm.^ m mpmrn-^^^-y ^ i^) m^ig* lt i ^titi ( 2 . 

4 g, 1 0 0%) ?r#fCo 

^H-NMR (CDCI3) 6 : 1. 69 (2H, brs), 2.40 (IH, dd, J = 13.8, 10.2 Hz), 2.90 (IH, 
dd, J = 13. 8, 3. 0 Hz) , 3. 22-3. 30 (IH, m) , 4. 59 (IH, d, J = 5. 4 Hz) , 5. 08 
(2H, s) , 5, 89 (IH, tt, J = 53. 1, 3. 0 Hz) , 6. 96-7. 10 (5H, ra) , 7. 26-7. 50 (8H, 
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m). 



IRv max'"'cm'^:1611, 1586, 1510, 1487, 1454, 



Anal. Calcd for C24H23NO3F4: C, 64.14; H, 5.16; N, 3.12 

Found : C, 63.87; H, 5.20; N, 2.96. 



5 8) N- { (1 RS, 2 SR) -2- [4- {^V-JjVir^^y) y =c::^;V\ -2-t K 

[3- (1, 1, 2, 2-=TYvy^^:!lrn:r.Y^i/)^i^i^}V\a^^jv) 
-6, [a] [ 7] 7^5^ 1/:^- 1 F 

(IRS, 2 SR) -2-r 5 [4- (■^i^v'/^;d-driX) 73.^/1^] -3- [3 

-(1, 1, 2, 2-r b7 7/l/;e-n:3^ hdrv-) :7^rryu] T^P^-^^-l-;^-/!^ (6 
10 17mg, 1. 3 7^y^/W) cT^T-t h^h P/l' (2 0ml) :^^^(C6, 7-v?t 
Ko-5H-^^/ [a] v'i:^ p^7'7-^-l-;;(7/^3K>'^ (2 5 8mg, 1. 3 7 5: 
y^/l/) :fc*J;ti«l-^5^/t'-3- {Z--J:^^J\yr^Jzfn\f;V) ji3jU:^i^>(^ K • It 
igit(3 9 4ing. 2. 0 6 S: JJ^/W) *5J;tJ«l-t.Kn:3eV-<>'y hyry'-/!^ 
7K5ftlJfe (210mg, 1.. 37 ^ y »XLTmMT'ill^«#Lfc„ RfS^g^ 

15 tK (1 0 Om 1) -Tr^-^L. (1 0 Oml X 2) T'tttH Lfc„ fiffilS^ 

$-li:T> B&O!^ (474mg, 56%) tr#fc„ 

iH-NMR(CDCl3) 6:1.94-2.04 (2H, m), 2.12-2.24 (2H, m), 2. 62-2. 70- (2H, m), 2.78 
20 (IH, dd, J= 14.7, 10.5 Hz), 3.02 (IH, dd, J= 14.7, 4.2 Hz), 3.40 (IH, brs), 
4.64-4.76 (IH, ra), 4.97 (IH, d, J= 3.9 Hz), 5.07 (2H, s), 5.72 (IH, d, J 
= 9.9 Hz), 5.70-6.08 (2H, m), 6. 19 (IH, d, J = 11. 7 Hz), 6.92-7.18 (8H, m), 
7.26-7.48 (8H, tn). 

IRv inax'^cm"^:l644, 1613, 1586, 1510, 1454. 

25 mp 115-116°C 

Anal. Calcd for C36H33NO4F4 • 0. IHgO: C, 69.58; H, 5.38; N, 2.25 



mmm 237 

N-{ (IRS, 2 SR) -2- (3-^oci7*^;W-2-t Kp^v-I- [3- (1, 



Found : C, 69.45; H, 5.40; N, 2.27, 
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1, 2, 2-x h7>^yW:^Pct hdr^/) ^:/v^/^] -6 , T-v'tKP-SH 

[a] [7] ryp^uy-i-^/ui^^-t?, K 

1) 3- (3-:^7 pn7i-;w) -3-:t^y:fuy<y^3Lf-ju 

3-^5^13 nr-fe h73^/:y (2 3. 9 g, 15 4 5: U^/P) (^^i^v'^^^yP (1 

5 5 0ml) mm^^d' y-zu {0. 3ml) ^M^. yKi^Tykmiti- hVt^M. (6 

o%tt'i4. 12. 4 g, 3 0 9 Kveju) ^M^. mux^2m^mwLrc. s« 

\^6M^MM^Mx.R}^-^Itl^^ tK (5 00ml) ^Mk.^^^^JU (5 00ml 

10 >- : @^^^^/^=5 0 : 1-5 : 1) T'*Sl^t> (2 4. 8g, 7 1%)^ 

'H-NMR (CDCI3) 5 : 1.20-1. 40 (3H, m), 3.97 (2HX3/4, s), 4.16-4.32 (2H, m), 5.65 
(lHXl/4, s), 7,30-7.50 (IH, m), 7.54-7.68 (IH, m), 7. 76-7, 84 (IH, m), 
7.90-7.96 (IH, m), 
15 IRv max'^cm"^:1740, 1694, 1651, 1628, 1568, 1474. 
Anal. Calcd for CnHuOjCl: C, 58.29; H, 4.89 

Found : C, 58.54; H, 4.84. 

2) 3- (3-^aD7j:c:i/V) -3-:^^y-2- [3- (1, 1, 2, 2-xb77 

20 3- (1, 1, 2, 2-7" b7 7/W;^na^ h^-i/) h/Va^^- (1 0. 2g, 4 9. 

0 ^ V^M <DBm^^/^ (8 Om 1 ) mii^\^N-':fu^7.^i/'y^ ^ K (9. 6 

g, 53. 9 ^ y */k) *3j;r/2, 2' -ry\fp^ y:f^x2=.\^}} /u) (le 

img, 0. 985;y ^m^, 5 H#mii*i3igfeLfco EitM^:mm'^. 

25 V) -a-:/P"=E- h/Urcy^|g||lLito 3- (3-^Pn>^ai:^/^) -3-:t^y7'a/^° 
:/^a^^/k(lO. Og, 4 4. l^y^/WOl, h^iya^^y il 0 

0ml) ■^l^l^lTK^'fb'^ MJ l> A (6 0%?ft14, 1. 7 6g, 4 4. I5:il^/^) 
^yKi^TMK.^ mm.X 3 0 ^^mW Ltco !R}i^M(Dfp\:i^{mU Ufc 3 - ( 1 , 1 , 
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(50ml) ^^S^Sr^iTU SHiKM^^m-X^n^^WLfCo S^&^S^tK (300m 
1) (D^\C^€, ^^a^f-ju (3 0 0ml X 2) -CttW Lfc. i^m^yK^^U^ 

ti^)V-)jyJ>,^xi-^\^yy'i— (--=^rf-:/ : i^^^^/^=4 : 1-1 : 1) Tit 
5 (7. 5g, 3 9%) ^^fco 

*H-NMR (CDCI3) 5 : 1.13 (3H, t, J = 7.2 Hz), 3.33 (2H, d, J = 7.4 Hz), 4.02-4.20 
(2H, m), 4.54 (IH, t, J = 7. 2 Hz), 5.89 (IH, tt, J = 53.0, 3. 0 Hz) , 7. 00-7. 20 
(2H, m), 7.20-7.46 (2H, m), 7, 50-7.60 (IH, m), 7.78-7.84 (IH, m), 7.90-7.98 
(IH, in). 

10 IRv max'^W:l738, 1694, 1613, 1588, 1572. 

3) (2RS, 3RS) -3- (3-:J'pp:7 3i::^/U) -3-t Kt3#i/-2- [3- 
(1, 1, 2, 2-7" h=3rix) -fuy-^y^a^^/u 

* 

(4. 66g,34. 2^1; =^}V') (D-J:xL'^)Va^—7-)V ( 1 0 0 m 1 ) 
«lJ:7K*^b*^!>*-:J-h y (2. 5 9g, 6 8. 4 5;y^>'U) ^APxLTMig.-C? 

2- [3- (1, 1, 2, 2-x hy^/Pjtncc ^drv-) ^:/v?/i.] 7°D/-^:/^aif=- 
/Ui7. 4 0g, 17, 1 ^ y^/W) -fyk (3 Cm 1) ^^g^Ot: 

JCTJBX.T3 O^m^f bfco S^&?R}-l^^^^^;bn^TS:^SSrl[:i6. Jgi^TK (1 
0 0ml) ^M:^, mm^^^^ (1 0 Om 1 X 2) -t?ttl±JL:rc„ ttt±i?^^7K*5 J:T>* 

g^i^ (6. 6g, 8 9%) ^^#fCo 

'H-NMR(CDCl3) 6 :0.95 (3H, t, J = 7.2 Hz), 2.90-3.08 (3H, m), 3. 10-3, 16 (IH, 
m), 3.91 (2H, q, J = 7. 2 Hz), 5.02 (IH, s), 5.88 (IH, tt, J = 53. 1, 3.0 Hz), 
25 6.92-7.08 (3H, m), 7.20-7.32 (4H, m), 7.42 (IH, s). . 
IRv max'^W : 1725, 1613, 1588, 1487, 1449. 
Anal. Calcd for C20H19O4CIF4 : C, 55.25; H, 4.40 

Found : C, 58. 33; H, 4.43. 

4) (2RS, 3 RS) -3- (S-^J' a a >'3i-7U') -3-1:: [3- 

» 
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(1, 1, 2, 2-T b7 7/^;^P^ h=3rV) ^y-y/u} zfxi^<y^ 

(2RS, 3RS) -3- (3-^nn:7rcc:i;l^) -3-t Kndev'-2- [3- (1, 
1, 2, 2-x h77/W;rna^ h^ix) ^>'>:^;W] T'd/-?:/^^^-/!^ (6, 08g, 

14.0 ^ y -^E-v^v) (3 0ml) 2m^7kmiti- v v ^^atk 

li^-e^'t^i: tfc^. g^^^^^^l^ (2 0 Om 1 X 2) T'ttW U/Co ^SH:i^^^7K*5 i 

mm^^/i^-^'^-fy:i)>h^i^^^^x, n^!^ (4, eg, 8i%) ^#fc„ 

'H-NMR(CDC1,) 6 :2.80-3.12 (3H, m), 5.11 (IH. d, J = 3.6 Hz), 5.88 (IH, tt, 
J = 53. 2, 3.0 Hz), 6.90-7.10 (3H, m), 7.18-7.32 (4H, m), 7.42 (IH, s). 
IRv max'^W:l713, 1613, 1588, 1489, 1451. 
mp 94-95'C 

Anal. Calcd for CibHibO^F^: C, 53.15: H, 3.72 

Found : C, 53.03; H, 3.69. 
5) (4RS, 5 SR) -5- (3-^no7x=/U) -4- [3- (1, 1, 2, 2 

(2RS, 3RS) -3- ti\ny:x,^;V') -3-)! [3- (1, 

1, 2, 2-T hyy/\^:tn:r.h.^i/) ^yi^/u'] yvi/-<ym (A. 50g, 11. 
l$!;-=E-/u) (DT hy^ }^ciyyy (9 0ml) ^J^jc, ^Jy 3:,=^jv:^:^^V/i^r 

v^K (2. 6 2ml, 12. 2 K ]) t V ]) ^^/l^7 % y (2 . 32ml, 1 

6 . 6^ v ^/^) sr^IO;t^ A^mummmLfco Eiz^m^n^A. ( 2 o o m i ) 
^i}\iK.xmm^^/i^ (1 0 Dm 1 X 2) Tttmbfc. i^inim^ 1 m.^mm. ^m:^ 

^^•^yii^^Wi^^^'tx. (4. 7 0g, 100%) *#fco 

^H-NMR (CDClj) 6 : 2. 20-2. 42 (2H, ra), 4.20-4.34 (IH, m), 5.06 (IH. s), 5.78 (IH, 
d, J = 8.0 Hz), 5.90 (IH, tt, J = 53. 0, 2.6 Hz), 6.89 (IH, s), 6. 96 (IH, 
d, J = 7. 6 Hz) , 7. 06-7. 18 (IH, m) , 7. 20-7. 44 (5H, m) . 
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IRv raax'*'^cm-^:l767, 1613, 1588, 1489, 1435. 
mp 102-103*0 

Anal. Calcd for C18HMNO3CIF4 : C, 53.55; H, 3.49; N, 3. 47 

Found : C, 53.57; H, 3.55; N, 3.38. 
5 6) (IRS, 2 SR) (3-j570Ci73ic:^/U) -3- [3- (1, 

1, 2, 2-r h7 7/V^P:i^ h^v-) y znc^^jW] 7° n /^° 1 

(4RS, 5 SR) -5- (3-i5^nP73i:=:/k) -4- [3- (1, 1, 2, 2-x 
h7 7/^;^Dzc hdrV) ^:/v?/^] -1, 3-;r^f-/y v^^-2-;t>' (3. 7 0g, 
9. 1 e^y^/U) <D:xi?y-/l^ (3 0ml) ^^^t^l 8 ^^7K^'^b•:^ h y AtK^ 

10 ^^(5. 7ml, 46^y^/^) ^M:^. 3mmMmMmLfco ^jtM^mm. 

tK (1 0 Om 1 ) V^^L, m^^'f-^l^ (1 0 Om 1 X 2) T'tttbtfc„ ttWJS^ 

IMfP^i£7K-e?5fc?^ U Ifcilt (il7K^i^-7i5^";!;v^!>jN) #^icj±®*L. gS^^^ (3. 

Og, 8 7%) tr#fCo 

^H-NMR (CDCI3) 5 :2.38 (IH, dd, J = 14.0, 10,2 Hz), 2.77 (IH, dd, J = 14.0, 
15 3,0 Hz), 3.24-3.36 (IH, m), 4.67 (IH, d, J = 4. 8 Hz), 5.90 (IH, tt, J = 53. 0, 
3, 0 Hz) , 6. 94-7, 18 (3H, m) . 7. 22-7. 43 (5H, m) . . 
IRv max'"'"cm"':l613, 1586, 1487, 1449, 1431. 

7) N-{(1RS, 2 SR) -2- (3-^0 P73i=^/W -2-t Ko=^^/-l- 
[3- (1, 1, 2, 2-r b7 77U;tnac h^^ri/) ^i^v^yU] oi^/V} -6, 7- 

20 v^t Ft3-5H-^:yy [a] [7] T:/>^l^>'-l-;^/l^^>f-^ K 

(IRS, 2 SR) -2-r^/-l- (3-:^PP73ic:i/V) -3-.[3- (1, 1, 

2, 2-7^ h7 7/^^P^ h^v') 'ftiy<y-l-:t—Jl^ (4 4 8mg, 
1. 2 4 5 y^/V) OT-t MJ;V (2 Om 1 ) ^l^iZia, 7-i^tKP-5H- 

Ca] v-^J^ P^:/-ri^-l-;i&/U5is>i& (2 3 4mg, 1. 2 4^y^/W) So 

25 xv^i 3 - ( 3 ^/vr 5 y 7"p t'/p) v'-i' ^ K • mmm. ( 3 5 

7mg, 1. 8 6 ^ y^/i^) Kp^v'^>')^ by T^^/VTKfP^ (1 

90mg, 1. 245;y ^/U) ^;!JB;tT^)fi-t?5^^ii^ t/Co E^Ci^^^^TK (10 0 
m 1 ) ft^^^^/P ( 1 0 0 m 1 X 2 ) trttai bfc„ tti±J^^^ 1 
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* 

(444mg, 67%)Sr#fCo 
'H-NMR (CDCI3) 5 : 1. 92-2. 04 (2H, m) , 2. 10-2. 24 (2H, m) , 2. 60-2. 70 (2H, m) , 
2,73-2.82 (IH, m), 2.90-3.00 (IH, m), 3.87 (IH, d, J = 3. 6 Hz), 4.60-4.70 
5 (IH, ra), 5.00-5.06 (IH, m), 5. 70-6, 08 (2H, m), 5.80 (IH, d, J = 8.4 Hz), 
6.22 (IH, d, J =11.7 Hz), 6.92-7.18 (6H, m), 7.22-7.36 (4H, m), 7. 47 (IH, 
s). 

IRv max'^'"cni"^:1634, 1588, 1514, 1451, 1302. 

rap leo-iei^c 

10 Anal, Calcd for C29H26NO3CIF4 : C, 63.56; H, 4.78; N2. 56 



MMM 2 3 8 

(IRS, 2 SR) -2- (4-7/l^;^n7:t^/V) -2-t Ko'^r^^-i- { [6- (1, 
1, 2, 2-x hdrv') t° U v' 2 --f 71^] :^^)Vfy)V/^ 

15 ^ l^W. t e r t -y^/l^ 

1) [6- (1, 1, 2, 2-x h7 7yl-;^nzc j>dr>» t°]J v'>-2->f /l^] ;>« ^ 

6- (1, 1, 2, ^-TVyy JVirnauY^^y) M']) i^>-2-:fyjU:^yma^^/U 
(5. 6 5g, 2 1. 2^V==e;U) (Dy" h9}^ Vx2yy:^ (e 0ml) mm^Re 

20 d-A 1 immmm (e. iig, 2i. 2 ^ y^^i^) %:m^ti. Rmm^mm. 

T'3 O^mWm. T±hy (2ml) ^MK.ti. ^^S^CtK (1 0 0ml) ^M^. 

i^^^^/^ (1 0 om 1 X 2) vmm Lfco ^mm^Tks mi-^mj^x^m&:m^u 

hi^7y>(-{-^^'^y:mm^^^l^=4::l)xmUL^^!^{4. 2g, 8 8%) 
25 t^ntCo 

^H-NMR(CDCl3) 6 :3.02 (IH. brs), 4.74 (2H, s), 6.17 (IH, tt, J = 53. 0. 3.8 
Hz), 6.96 (IH, d. J = 8.2 Hz), 7.23 (IH, d, J = 8. 2 Hz), 7.79 (IH, t, J = 
7.8 Hz). 

IRv max'^W:l607, 1580, 1443, 1352. 



Found : C, 63.40; H, 4.65; N, 2.42. 
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2) 3- (4-7y^;tP:7:t^/l^) -3-;r=3ry-2- { [6- (1, 1, 2, 2-x h 

[6- (1, 1, 2, 2-7^ h7 7yk;a-p:3ihdfi/) t?;^-2-(';v]y ^7- 
;U(4. 14g, 18.395;!J ^/W) (Dg^^^^'/V (50ml) ^l^tcitjb^ ^ 
5 y;^/^3iJ^-/^ (2. 3 2g, 2 0. 2 3 ^ y^/V') *3j;tJ^hy ^^/V7^ V (3. 
0 8ml, 2 2. 0 7 ^ y ^;^) ^Mx.. 2 m^m,W Ltc. ^»tr6ii t. 

p/NV^ai5=-/lx (3. 8 7g. 18. 4^y^;^)(Dl, 2-v^7< h^^/^^^' (4 

Om 1) ^;^^^:7Km^t:•:^ h y -^i^ (7 4 Omg, 6 0%fflt4, 18. 45y^/W 

dj^v'ai^^' (10ml) :^^^^ISTU SjE&^^^fit-Ti^^M^Uco 

im^Mmx^m\tt ufc^s g^^^^/^ (i o om i x 2) .-ettm tfc„ ^mm^ 

Sr y 'i^V^;i57 7 i=K jJ' o h ^ 7 7 >f - (^^1^ >' : g^^^5^/W= 4 : 1 - 2 : 

15 1) T'HM U @ 6<]#J (1. 4 6 g, 19%) ^^#fCo 

'H-NMR(CDCl3) 6 :l. 15 (3H, t, J = 7.0 Hz), 3.47 (2H, d, J = 7.4 Hz), 4. 13 (2H, 
q, J = 7.0 Hz), 5.08 (IH, t, J = 7.2 Hz), 6.12 (IH, tt, J = 53. 0, 3.6 Hz), 
6.83 (IH, d, J = 8.0 Hz), 7.06-7.22 (3H, m), 7.60-7.72 (IH, in), 8.02-8.18 • 
(2H, ra). 

20 IRv max'*'^cm"':1738, 1688, 1601, 1578, 1508, 1456, 1441. 

3) (2RS, 3RS) -3- (4-7;I^;^P7j^=^/W) -3-fc KP^i/-2- { [6 
- (1, 1, 2, 2-r h7 7yl^::^Dai hdrv-) fy v^:^- 2-f /l^] -fxi/^ 

MitM^ (9 1 5mg, 6. 7 1 5 y^/l-) (2 Om 1) ^ 

25 W\^7^Mityi^^Mi-h}) ^J>^ (5 0 8ms, 13. 4 $ y ^/V) Sr;!]P;^T^^-e3 

2- { [6- (1, 1, 2, 2-x h7 7/U;^-t3^ b^v-) \f^)^JV-2-4}V\ 
)V\ •zfn/'^yWi^'^}^ (1. 4 0 g, 3. 3 5 ^ y^/^) (^Jv^^^yVcr-r/W (1 

0ml) W0.^ ^"o\z.x%\^7LX z 0 '^w^x.t^. m^mc \^%wm:isii7Lxm^>. 
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Sr±i?)x HI<17K (5 0ml). ^Mk.^ (5 Om 1 X 2) "C^ttti LfCo 16 

1- 1 : 1) -eM^L. g6^i^ (1. 2 8g. 9 1%) ^#fc:„ 

5 ^H-NMR (CDCI3) 6 : 1. 03 (3H, t, J = 7.2 Hz), 2.92-3.10 (IH, m), 3.18-3.30 (2H, 
m), 3.43 (IH, d, J = 3. 3 Hz), 3.92-4.06 (2H, m), 5.04-5.10 (IH, m), 6. 26 
(IH, tt, J = 53.1, 3.9 Hz), 6.84 (IH, d, J = 8,4 Hz), 6.96-7.06 (3H, m), 
7.32-7.40 (2H, rn), 7.64 (IH, t, J = 8.1 Hz). 
IRv max'"W:i728, 1605, 1576, 1512, 1456, 1443, 
10 Anal. Calcd for Ci9Hi8N04F6 : C, 54.42; H, 4.33; N, 3.34 

Found : C, 54. 55 ; H, 4. 16 ; N, 3. 22. 

4) (2RS, 3 RS) -3- (4-7;W;tn73i::^/W -3-t Kp=3rv'-2- { [6 
- (1, 1, 2, 2-r by 7/^:^00: hdfv) t°lJi;>y-2-i'/^] T'n/i 

15 (2RS, 3 R S) -3- (4-7/l';^-t373i^;^) -3-t KD^i/-2- { [6- 

(1, 1, 2, 2-'fVyy)V-^uau\-^-y) fc°y v^:/-2— T/W] ^/W} T'ci/-^ 
>'^cc^/U (1. 2 8g, 3. OS^y^/k) (D^^y— /l^ (6m 1) 2 

v y (3. osmi, e. i^y ^jpjtx^^fiT'i^ 

20 ( 5 0 m 1 X 2 ) T'tti±J tfCo W^S^7K*5 J:t/^^:6:4i:7KT*i5fc#- Ls iW^ 

. mm.-^ ^'^^"^y^ h.) ^»ii?*Li6<]tJ (1. 2 0g, 10 0%) ^#fco 

^H-NMR (CDCI3) 6 : 2, 82-3. 10 (IH, m), 3.18-3.32 (2H, m), 5.24 (IH, d, J = 3. 9 
Hz), 6.14 (IH, tt, J = 53. 4, 3.6 Hz), 6,84-7.08 (4H, ra), 7.28-7.40 (2H, ra), 
7.62-7.70 (IH, m). 
25 IRv max'®'"cm"':1713, 1605, 1578, 1512, 1456, 1443. 

5) (4RS, 5 SR) -5- (4-:77W^D7zc::^;V) -4- { [6- (1, 1, 2, 

2- 7" b^^v') \^^) }V\ ^^/l^} -1, 3-;t=^f-y^ y v= 

(2RS, 3RS) -3- (4-:7/k:tc7i::^/k) -3-t KP=3rv'-2- { [6- 
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(1, 1, .2, 2-7" h7 7/i^;tP^ h'¥v') tfy v'y-2-</W] T^f-;^} yuy^ 
ymH. 20g, 3. 07^y ^/I^) (^Th7t:KD77>'(20ml) 

3ir^/V'7j^y<.>ij> y /ur K ( 7 3 0 /i 1 , 3 . 3 7 ^ y ^/u) i: h y ai^y^r 5 
y (7 0 6 III, 5. 0 6 5:y^;w) ^jjp;t. A^miimmULtco Efi^m^iki!^ 

5 tK (1 0 Om 1 ) ^^Px-Tg^^^^/W- (5 Om 1 X 2) -CttW Lfc„ 

= 3 : 1-1 : 1) T'**iiU S^^tl (8 0 8mg. 6 8%) ilr#fc„ 
'H-NMR(CDCl3) 6 :2. 39 (IH, dd, J= 15.8, 4-0 Hz), 2.58 (IH,. dd, J= 15,8, 10.2 
10 Hz), 4.52-4.66 (IH, ra), 5.81 (IH, d, J = 8. 0 Hz), 6.03 (IH, tt, J = 53.2, 
3.0 Hz), 6.80 (IH, d, J = 7.2 Hz), 6.88 (IH, d, J =8.2 Hz), 7.00-7.16 (2H, 
m), 7.24-7.40 (2H, m), 7.63 (IH, t, J = 8.0 Hz). 
IRv max'^^W:1761, 1607, 1576. 1514, 1456, 1441. 

•6) (4RS, 5 SR) -5- (4-7/W;^a73i— /W -2-;t^y-4- { Ee- 
ls (1, 1, 2, 2-7" b7:7yk;rP^ h=3rv/) t" y 2 — f /W] 7« ^/W - 1 , 3 

(4RS, 5SR) -5- (4-771^:^0 7 cc^/k) -4- { [6- (1, 1, 2, 2 

-"rhy yjvirxi=c Y dr ix) t° y i>y- 2 — f yv] ^ - 1 , 3 -:r^i^y y i^^-- 

2-;^:/ (8 0 8mg, 2. 0 8 5:y^/^) (DT V =- V )\^ (2 0inl) 
20 t e r t -y^/l' ( 5 4 5 m g , 2. 5 0 $ y */^) *5«fcO«4-N, N- 

v'^^^/i^r?:/ t°y (2 5. emg, o. 2i^y^/^) ^ipx.> ^?fiT'6B# 

rBlWb^Co^iiSif^lslTK (50ml) «X.Ti^i^^^yl' (5 Om 1 X 2) T'tAW 

« 

25 1) TitMU (8 5 0 g, 8 4%).Sr#;/to 

iH-NMR(CDCl3) 6 :1.53 (9H, s), 2.70 (IH, dd, J= 14.8, 10.0 Hz), 3.12 (IH, 
dd, J = 14.8, 3.4 Hz), 5.30-5.42 (IH, m), 5.70 (IH, d, J = 7.4 Hz), 6.20 
(IH, d, J = 7. 2 Hz) , 6. 22 (IH, tdd, J = 53. 4, 4. 4, 3. 0 Hz) , 6. 68-6. 88 (3H, 
m), 6.98-7.10 (2H, m), 7.30-7.40 (IH, m). 

■ 

* 
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IRv max'"'cm"':1821, 1725, 1607, 1578, 1514, 1456, 1443, 1370. 
Anal. Calcd for CzzHaiFsNgOj: C, 54. 10; H, 4. 33; N, 5.74 

Found : C, 54. 06; H, 4.23; N, 5.52. 
7) (IRS, 2 SR) -2- (4-7;u;^D73i::^/^) -2-fc Kadf^iz-i- { [6 
5 -(1. 1. 2, 2-r b7 7/^:^pcchdrv') v?>'-2— f/l'] 
':fy;W<^y^t e r t-'f=f-)V 

(4RS, 5SR) -5- {A-y )Vir'^y 3uz:^?V) -2-:t^y-4- { [6- (1, 
1, 2, 2-7" b 7 7/1^:^0 bdE--:x) k° JJ v';/- 2-^/^] /^/V'} - 1 , 3-:^^ 
f-y y v?:^- 3-;i;/V2i^V^ t e r t -y^/U ( 8 4 O m g , l . 7 2 ^ y ^/V) <^ 
10 (4ml) 1310. 5 j^^TK^jb-^ h y 7-/1^^1^ (4. 12 

ml, 2 . 0 6 5: y ^/W) ^;!)Px.^mT' l 5 tf::„. ^^5:^S^^:7K (50ml) 
^;!]P;tT@tiS:i^5^yl^ (5 Om 1 X 2) T^ttmbfCo .ttW^S^iafP:t:^7KT'gfc#U 

15 bSi^^ ^tX ( 3 9 0 m g , 4 9%) .^#fCo 

^H-NMR(CDCl3) 6 :1. 37 (9H, s), 2.90-3.02 (2H, ra), 3.85 (IH, brs), 4.16-4.30 
(IH, m), 4.89 (IH, brs), 5.26 (IH, d. J = 7.2 Hz), 6.19 (IH, tt, J = 53.0, 
3.6 Hz), 6.91 (IH, d, J = 8. 0 Hz), 7.00-7.14 (3H, m), 7.34-7.44 (2H, m), 
7.71 (IH, t, J = 8.0 Hz). 

20 IRv max'^W:1694, 1605, 1578, 1510, 1456, 1441. 
mp 109-110°C 

. Anal. Calcd for C21H23F5N2O4 • 0. IH2O: C, 54.34; H, 5.03; N, 6.03 

Found : C, 54.12; H, 4.93; N, 5.87. 

MMm 2 3 9 

25 N- ( (IRS, 2 SR) -2- (4-77^;^P7al^/^) -2-1::. KP=3f^v^-l- { [6 
-(1, 1. 2, 2-X b7 7/V:^n:nhdev') t° y v?:/- 2-^/U] p< f /W ^^>'V') 

■ 

-6, 7-v^t Kp-5H-^:/y [a] [ 7] T i--^- 1 -:*>'^>i^?=^1^ ^ K 

(IRS, 2SR) -2- i4-y/V:tu'7^:^jV) -2-t: KD=¥i^-l- { [6- 
(1, 1, 2, 2-7" b7 7/U;tn^b=^v') t° y i^^ y- 2 — f yP] / 
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tUV/"^ 5 t e r t --zf^JV (300mg, 0. 65^y */^) f y y )Vi!rn 

(3ml) ^0°Cte:TjJP;t. 0°C-ei Oi>M#Lfc„ ^f&^Si^HafnSWTRtrAn 

X., (2 Om 1 X 2) T'ttWUfdo ttWI^^^?P:t±i7KT^5fc^b. 

(il7K^9li?-^i5'^"^v-!>^) ^^^S*L7to a»<^T-i? h y /V (2 5ml) 

5 WM^^y y-v't Kn-5H-^:/>^ [a] v^n^yTy-i-:*/^^?:/^? (1 2 

2mg, 0. es^y^yi^) *5j;t;«i-3^^/w3- (3-v^7^^/kT^yyo tvv) 

:^7/k7}?i;'^ 5: K • (187mg, O. 97^y *5 J:T>* l - 1 Ko dr-> 

^^-y h y r y-/W7Kfpi^ (99mg, o. es^y *^i^) Sr^jRx.i:^MTri^^^ 

LfCo W^Wiki^ (10 0ml) T'#|?U (1 0 Om 1 X 2) Tift 

g^^:t^/k=2 : 1-1 : 1) T')^^ t@^ie^f-/^-'^df-^^;/^ibSj^^$■^T^ g 
6^^^ (I 9 6mg, 5 7%) SfftfCo 

^H-NMR(CDCl3) S : 1.92-2. 06 (2H, ra), 2. 14-2. 24 (2H, m), 2.62-2.70 (2H, m), 3.06 
15 (IH, dd, J = 15.0, 6.9 Hz), 3.16 (IH, dd, J = 15.0, 5.1 Hz), 4.34 (IH, d, 
J = 5.1 Hz), 4.70-4.82 (IH, ra), 5,00 (IH, t, J = 4.8 Hz), 5.88-6.26 (3H. 
ra), 6.44 (IH, d, J = 7.8 Hz), 6.93 (IH, d, J = 7.8 Hz), 7.00-7.12 (4H, ra), 
7. 12-7. 20 (2H, m) , 7. 40-7. 50 (2H, m) , 7. 72 (IH, t, J = 7, 5 Hz) . 
IRv raax'^'^cm"' : 1645, 1605, 1576, 1508, 1456, 1441. 

20 mp 134-135^: 

Anal. Calcd for CgsHagNaOaFg-O. IHgQ: C, 62.94; H, 4.75; N, 5.24 

Found : C, 62.84; H, 4.77; N, 5.16. 

^JiM2 4 0 

N- { (IRS, 2SR) -2- [3- {f<V;^ fVHr^^y) y 3^:^jV\ -2-t: Kn'^rv' 
26 -1- [3- (1, 1, 2, 2--r h7:7/V;tP^ h^^v-) ^^'v'/V] ^f-/!^} -6, 
7-i?t Ko-5H-^>')/ [a] [7] rvy.\yV-\-i^)Vif^^^% K 

1) 3-^:/v^/V';r^V7-fe y 

3-1: Y^^l^T-^yy^Lj ^(lOlg, 744 ^ y ^/^) (Dr±h:y (1 L) 

mm^^^:^ y i>A (1 5 4 g, i. 1 2^71-) ioxn^^^i^/uy^u ^ k (130 
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g, 7 5 9 ^ y^/i^) ^m:txmB.~^'m^mwLfco KZM^mm^^. tr (500 
ml) T*#iRu mm^^/i- (5 0 0ml X 2) -cttwb^fco i^B^m^A. maik 

ti^jvioy J^^xi-^Y^yy : @^^3^5^/V/= 1 0 : 1-4 : 1) T? 

5 ^MU gfi^i^ (12 8g, 7 6%) %#/c„ 

^H-NMR(CDCl3) 6 :2.58 (3H, s), 5.11 (2H, s), 7.14-7.20 (IH, m), 7. 30-7. 48 (6H, 
m), 7.54-7.60 (2H, m). 
. IRv max'^W:l684, 1593. 1582, 1497, 1483, 1439. 
Anal. Calcd for CigHnOg: C, 79.62; H, 6. 24 
10 Found : C, 79.44; H, 6.22. 

2) 3- [3- {-^v^JfVir^i/) 7 3.^/1^] -Z-ir^V^xi^^^ym.^^}^' 
3 -^>^v'/V';^=3r VTir (90g, 400^1; =^JV) <O^WJ:i^^?V 

(5 0 0ml) ^^gtZlJi^y-yU (1. 5 m 1 ) TjC^^TTK^il^-:?- b y 

( 6 0 %^ft^4, 31. 8g, 8005: y.^/i^) -^t^TL. mMr<: 4 bfco s 

15 jSiSlc: 6 ^^J^Ii^^JP;tS^&S^ibi6^ tK (5 00ml) 4:;!lP;t@^i?^^/w (500 
ml X 2) T'tttHtfCo ttttll^^7Xs ISfPct^7K-elii^i5fe#L. (MtK^S^"^ 

: i^i|:t^/V=5 0 : 1-1 0 : l) -OftMU. (1 0 7 g, 9 0%) 

20 ^H-NMR(CDCl3) 5 :1.20-1. 38 (3H, m), 3.96 (2HX6/7, s), 4.18-4.32 (2H, m), 5.09 
(2HX1/7, s), 5.11 (2HX6/7, s), 5.65 (lHXl/7, s), 7.02-7.60 (9H, m). 
IRv max'^W:i740, 1688, 1582, 1485, 1441. 
Anal. Calcd for C^^xS>z' C, 72.47; H, 6.08 

Found : C, 72.77; H, 6.01. 

25 3) 3- [3- (^yv>/V;^-:^rv') -3-;t^y-2- [3- (1, 1, 2, 

[3- (1, 1, 2, 2-'r\-yy)\^irn:i.\'^%/) ysi=^;V] p^^y— /i^ (7. 

91g, 35. 3^y ^/V) (DW^:i^^/U ( 1 0 0 m 1 ) 'B^icl^it/ ^ :y7.)Vii;s 
(3. 00ml, 38. 8^U ^y^) *5 J;t>* MJ ^ ( 5 . 9 1ml, 

462 



wo 02/059077 



PCT/JP02/00532 



^^L?ii//^Pf^mULfc. 3- [3- i^ypju:t^i/) y -Z-ir^Vf 
Dz-^y^^f-zl^ (1 0 g, 33. 5^y^;l^)(Dl, 2-v^7^ h^^X^^:/ (8 0 
ra.\) m^\Z.im\t^V^)^J>^ (1. 34g, 60%^fii4, 33. 5^y^M% 

(1 0ml) ^^K^MTL. S:«^^i&tc-Ciil-^ti#LfCo ^^WL%:\ 

^'^mx'mLb x^tzM. mk=^^)^ ( 3 o o m i x 2 ) T?ttttj UTto ttttiis^TKs 

^V^)i)^}\^tiy^^'^-^\^'7y>{— (^=^f->: : |^i?^^/^=4 : 1-1 : 1) 
10 T'itti^ L i 6tl#J ( 1 9 . Og) Sr#fCo 

'H-MJR (CDCls) 5 :l. 12 (3H, t, J = 7. 0 Hz), 3. 32 (2H, d, J = 7. 4 Hz), 4. 09 (2H, 
q, J = 7.0 Hz), 4.56 (IH, t, J = 7.4 Hz), 5.09 (2H, s), 5.88 (IH, tt, J = 
53.2, 3.0 Hz), 7.00-7.60 (I3H, m). 

4) (2RS, 3RS) -3- [3- {-^V-JfVilr^-y) :7cnc:^/U3 -3-t Ka:3{^ 
15 1^-2- [3- (1, 1, 2, 2-r h7:7/k;:^D^ hdf-v^) ^^'v?;^] yp/N°:/^ai 

(9. 14g, 6 7. 0 ^ y^/W) (Z^v^^f-yl'^— x/I^ (1 0 Om 1) 

mm^im\\.i^t?%'y v') (5. 0 7 g, 1 34 5: y^/i^) ^apx.t^mi?3 

20 3-;r=^y-2- [3- (1, 1, 2, 2-rh7 7/k;rn:xhdrv') 

(19. Og, 33. (OV':^f)Vz^—f)\^ (2 0 0ml) 

^^K^o'C{cTjpxL-t3 o:^^*s^L/c„ K^m^\%wmL^n^xm:--^±.t>^ 

Ht-7K (5 0 0ml) ^^Px.^ i^^^^/l' (5 0 Om 1 X 2) -Cj4l±JtfCo ttW^S 

l^m^^/V) T'iftmU (10. 7g, M) ^#fCo 

5) (2RS, 3RS) -3- [3- {•^V-J'jVir^^y) /U] -3-t Kn^r 
i/-2- [3- (1, 1, 2, 2-7" K7 7/^;to^ h^^^') ^^'i^/l^] yp/>°>'^ 

(2RS, 3RS) -3- [3- {.-^V-yM^-y) y z^:=-}V\ -^-^c^^x:L^y- 
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2- [3- (1, 1, 2, 2-7" h7yMx=i:x.Y^-y) ^^v'yV'] ytiy<ym=^^ 
Jl^ilO. 7g, 2 1. 2^y^/U, 3M) (D;^^ y-jU {5 0ml) mm^. 2 

m^^miti- h V ^j^7mm (2 1 m i , 4 2^v ^/^) ^APx-xM^aT-i^^m^ 

Uyto mf^M^ 1 ^:^:^i?T*i&i4<b Lfc#s ( 5 0 m 1 X 2 ) "ettW L 

MiLfc. nhf^f^m.^^m^^'^-fyx^m^u g&^^ (7. 9 0g, sxmi-r 
49%) ^ntco 

'H-MRCCDClj) 8 : 2. 80-3. 08 (3H, m), 5.06 (2H, s), 5.00-5.10 (IH, m), 5.86 (IH. 
tt, J = 53. 2, 2. 8 Hz) , 6. 86-7. 10 (6H, m) , 7. 10-7. 50 (7H, m) . 
10 IRv raax'^W:l713, 1588, 1489, 1451. 

« 

mp 103-104'C 

Anal. Calcd for C26H22O5F4: C, 62.76; H, 4.63 

Found : C, 63.01; H, 4.58. 
6) (4RS, 5 SR) -5- [3- K>'v'/^;^=3{..v') :7^=yU] -4- [3- (1, 
15 1, 2, 2-7" V9y/^:^T^=^h^iy) ^l^-J/l^l -1, 3-:t^'9-y]}i^>'-2-:^ 

(2RS, 3RS) -3- [3- (^>'v^/V:*-#v') -3-t Kn^s^i/- 

2-[3-(l, 1, 2, 2-T h9y/^:tT^^V^i^) ^yi^jul y'u/^ym (7 . 

8g, 16. s^y^/u) <DT hy^]^^yvy ii 0 0ml) i^y:i:-=^ 

20 /UTi^y^y^V )^TV' K (3. 86ml, 17. 9^y ^JV) i: MJ a^^/l^T Xl^ {2, . 
4 2ml, 24. S^y^/V') Sr;!)P;t> 4B#m^Ji9feUfCo m^WL^W^^.^ tK 
(1 0 Om 1) ■^■mTLXmWi^'f- }^ (1 0 0ml X 2) TttWUfc ttW^^^l^ 

25 (6. 7 2g, 8 7%) ^#fCo 

iH-NMR(CDCl3) 6 :2. 10-2.38 (2H, m), 4.10-4.28 (IH, m), 5.05 (IH, brs), 5.10 
(2H, s), 5.77 (IH, d, J = 7. 6 Hz), 5.90 (IH, tt, J = 53. 2, 2.8 Hz), 6.80-7.38 
(6H, m), 7.20-7,50 (7H, m). 
IRv max'^W:1759, 1613, 1588, 1489, 1451.. 
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mp 97-99'C 

Anal. Calcd for CggHa NO4F4: C, 63.16; H, 4.45; N, 2.95 

Found : C, 62.91; H, 4.30; N, 2.85. 

m 

7) (IRS, 2SR) (3- i^yi^^Jl^^^^iy) y z^^JV) - 

5 3- (3- ( (1, 1, 2, 2-x b7 7/W:^-n:n^/V) ir^^y) y suzzjv) -1-:/ 

(4RS, 5 SR) -5- [3- {fO''J)Vi>r^-y) y -4- [3- (1, 1. 
2, 2-^.\'yy)\^:^xxaL\.i^^y)^V^^}V\-\, Z-:^^^^/ 
5 g , 13. 75:!) (D:t.^ / -/V ( 7 0 m 1 ) 8 ^^Tk^^^bi" h P iJ^ 

10 j^imw.^^. 13 ml, 4i^y^/v) -^n^L. Amwimmu^^tz., m^-w.^ 

^^W^. tK (1 0 Om 1) T'^f^L. (1 0 Om 1 X 2) T^ttttltfCo 

(6. 2 6g, 10 0%) ^#fCo 
^H-NMR(CDCl3) 5 :2.36 (IH, dd, J = 14.0,, 10.4 Hz), 2.82 (IH, dd, J = 14.0, 
15 3.0 Hz), 3.20-3.32 (IH, ra), 4.63 (IH, d, J = 4.8 Hz), 5.10 (2H, s), 5.89 
(IH, tt, J = 53.0, 3.0 Hz), 6.90-7.12 (6H, ra), 7. 24-7. 48 (7H, m). 
IRv max™W:l740, 1609, 1586, 1487, 1449. 
Anal. Calcd for 0^)^ NO3F4: C, 64.14; H, 5.16; N, 3.12 

Found : C, 63.87; H, 5.26; N, 2.93. 
20 8) N- { (IRS, 2SR) -2- [3- (^:/>^/^;^^v') y :t.=:-j\^'] -2-t K 
pdrix-i- [3- (1, 1, 2, 2-7" h=3r-:x) ^iXv'/l^] ^^/W 

-6, 7-i>t Kp-SH-^vy [a] [7] t:/^ K 

(IRS, 2 SR) -2-T^/-l- (3- (^>'v'/l^:^^v') 7::^=/^) -3- (3 
- ( (1, 1, 2, 2-x h7 7/^;^nai^/v) ;t=3rv') y -l-:/^/^V — 
25 y^(4 0 5nig, 0. 9 0 ^ D ^/l^) ©r-fe>^ h J) ( 3 0 m 1 ) ^IglC 6 , 7 
-v^t KP-5H-^>'y' [a] ''y^vi^-:fTl^-l~'^^^'^yfk (17 0mg, 0. 
go^y^/i^) *5<tt>*l-:i^f-yv-3- {Z-i^^f^i-JVT^^-Z^nM'jV) •^}V!f^V'y(^ 
K-:^S^it (2 5 9mg. 1. 3 5 5 U^/V) *3J:tJ«l-t KDdfV-<:^y hU T 

ywu-TK^ti (i3 8mg, 0. Qo^y^/i^) ^%\i^x^^x^w^mw\^t.o E 
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JS^^^tK (lOOml) t^l^U BB^^Jl' (10 0mlX2) TttWUfCo 

(^'^s^f-y : ®^^^^yp=2 : 1-1 : .l) TltML. g^^o^^/W^df^ 
5 i^:/;6^e3S^^^$•&T. g6*)i^ (4 0 7mg, 7 3%)^#fCo 

'H-NMR(CDCl3) 5 : 1.92-2. 02 (2H, ra), 2.12-2.20 (2H, m), 2. 60-2. 70 (2H, ra), .2.74 
(IH, dd, J = 14.4, 10.5 Hz), 2.96 (IH, dd, J = 14.4, 3.9 Hz), 3.49 (IH, d, 
J = 3.6 Hz), 4.64-4.76 (IH, m), 5.00-5.10 (3H, m). 5.76 (IH, d, J = 8.7 Hz), 
5.68-6.08 (2H, m), 6.23 (IH, d, J= 11.7 Hz), 6.90-7.18 (9H, m), 7.24-7.44 
10 (7H, ra). 

IRv max'^'cra"^ : 1640, 1611, 1588, 1510, 1489, 1449. 
mp 128-129^ . 

Anal. Calcd for CgeHjj NO4F4: C, 69.78; H, 6.37; N, 2.26 

Found : C, 69.62; H, 5.34; N, 2.03. 

15 MMM 2 4 1 

N- { (IRS, 2SR) -2-t Kn^v'-2- (4-t Fn^^riX^ain/W) -1- [3 
-(1, 1, 2, 2-r h7 7/I^;^DJi hdrv') ^^^i^/l'] ^^/W -6, 7-i>fc K 
n-SH-^y-/ [a] [7] T:/p5 ;l^7j?=3rf-^ K 
1) 4- { (1 RS, 2SR) -2-T^y-l-l: Knd{-V-3- [3- (1, 1, 2, 

i 

(IRS, 2 SR) -2-T^y-l- [4- (-<>'v'/^;^^v-) :7ac-/^] -3- [3 
-(1, 1, 2, 2-x h7 7>'W;e-pj^ h^ariX) ^i^/U] yn/-^:/-!-;^— /K2. 
60g, 5. 7 9^}} 'B/U) (D:i^^ J— ;V (2 0ml) 10 %/-^yi>^M./ 

(5 0%-^7K, 2 6 0mg) mu^, tK^^MTs ^^mWLtCo RJtMi!}^^ 

^V^yy-{- {oL^^-jv) T'i*MU (0. 8 0g, 3 9%) trT^/v 

yr^^tLXUfc, 

^H-NMR (CDCI3) 8 :2.45 (IH, dd, J = 13.6, 10.0 Hz), 2.97 (IH, dd, J = 13.6, 
2.6 Hz), 3.16-3.28 (IH, m), 4.55 (IH, d, J = 5. 4 Hz), 5.89 (IH, tt, J = 53. 2, 
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3. 0 Hz) , 6. 75 (2H, d, J = 8. 0 Hz) , 7. 00-7. 34 (6H, m) . 
IRv raax'^W:1613, 1588, 1514, 1489, 1449. 
Anal, Calcd for C^H^NOaFi-O. BHgG: C, 55.44; H, 4.92; N, 3.80 

Found : C, 55.41; H, 4.83; N, 3.61. 
5 2) N-^ { (IRS, 2SR) -2-t Fo dr^/-2- (4-t Kd^^>':7 3i^/1/) - 
^ 1- [3- (1, 1, 2, 2-T b 7 7/1-^13 h =¥'>■) ^yi^/u2 ^=^)V] -6, 7 
-v^t Kn-5H-^:/y [a] [7] T^^p^ K 

4- {(IRS, 2 SR) -2-r 5/-l-t Kn^v'-a- [3- (1, 1, 2, 2 

-7-YyyfVi^^^\^^y) ^rcc^^^u] T'ntVW Vs^j^fu (I2 5mg, 0. 

10 3 5 ^y^/W) (^r-feb:=ihyy^ (3 0ml) ^^^tC6, t Kn- 5 H-<y 

y [a] -;Xi5^a^7°x:/-i-:!(77^7i^V^ (6 6xng, 0. 3 5 5;]J4;H ^l.xy-\ 

3 - ( 3 -v^^ ^/l^T ^ 7 :/P tVl^) ;&/WJi<v^-r ^ K • W^M. ( 1 0 0 m g , 
0. 52^y^/l^) *5j;01-t KD=3rv'^>'y h y /I/tKSi^ (5 3mg, 

0. 35^iJ^/w) ^M7LX^MrQm^W^\^f^. S^&^gilr7K (loomi) 

15 L. i^^oi^/W ( 1 0 0 m 1 X 2 ) TtttiJ Lfc„ fiWI^^ 1 ^^it^. ISfRMW 

WMU ^tla:^/UJ^-^^^y:^^hW^^^^'tX. i6^t>(16 2mg, 88%) 

20 ^H-NMR(CDCl3) 6 : 1.90-2. 08 (2H, m), 2.10-2.22 (2H, ra), 2.58-2.70 (2H, m), 2.80 
(IH, dd, J =14. 4, 10.0 Hz), 3.06 (IH, dd, J = 14. 4, 4.0 Hz), 3.24 (IH, brs), 
4.64-4.82 (IH, m), 4.88 (IH, brs), 5.73 (IH, d, J = 8.8 Hz), 5. 60-6. 20 (3H, 
m), 6.82 (2H, d, J = 8.4 Hz), 6.86-7.18 (5H, m), 7.22-7.40 (3H, ra). 
IRv max'^cm"':l732, 1615, 1588; 1516, 1451. 

25 rap 167-168°C 

Anal. Calcd for C29H„N04F4 • 0. 2H2O : C, 65.34; H, 5.18; N, 2.63 

Found : C, 65.11; H, 4.99; N, 2.42. 

MMM 2 4 2 

N- { (1 RS, 2 SR) -2-t KndrV-2- (4-^ ^^^^7:^^^^) -1- [3- 
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(1, 1, 2, 2-x h7 7;^:tP^ b^riX) -<:/v'/I^] ct^^/l^} -6, K 
P-5H-^»/ [a] [7] r:^^l/>'-l-;^7/^2j?=^f-$ K 
N- { (IRS, 2SR) -2-t Kp^^/-2- (4-t Ko '^rv'^cc.:^/!^) -1- 
[3- (1, 1, 2, 2-t b^v') -6, 7- 

5 t^t Ka-SH-^^-y [a] [7] TVpl ^^^-l-:^7y^4?=Sri^5: K (4 0 Omg, 
0 . 7 5 5 5 U ^/l^) <^N, N-v^;^ ^/^/i>/^AT 5; K ( 1 5 m 1 ) ^l^lC;^^;^ 
y !>A (3 13mg, 2. 2 7$!;^/l') *5 i 3 t> >fk 7« f'/l' (2m l) ^Mk, 

^ux^m^mwLtLo K!^>m^7k (i o om n t'#«?l. mm^^^i^ doom 

@ 6tl#l ( 8 0 m g , 1 9 %) Sr^fco 

^H-NMR (CDCI3) 6 : L 90-2. 06 (2H, m) , 2. 08-2. 24 (2H, m) , 2. 58-2. 72 (2H, m) , 2. 78 
(IH, dd, J = 14. 2, 10. 2 Hz), 3.02 (IH, dd, J = 14. 2, 4.0 Hz), 3. 38 (IH, . brs), 
15. 3.82 (3H, s), 4.60-4.78 (IH, m), 4.94-5.00 (IH, m), 5.73 (IH, d, J = 8.4 
Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.46 (3H, in). 
.. IRv raax'^cm'^:1645, 1613, 1512, 1449. 
mp 151-152''C 

Anal. Calcd for C3oH29N04F4-0. IHgO: C, 66.07: H, 5.39; N, 2. 57 
20 Found : C, 65.92; H, 5.23; N, 2.51. 

MMM 2 4 3 

. N- { (IRS, 2 SR) -2-1: KP=3rv'-2- (4— f y7°D}iif=¥v^yiC^/L') -1- 
[3- (1, 1, 2, 2-T bdpi/) -<;/v?/l^] cc^/U) -6, 7- 

i^^t: Fn-5H— [a] l7l Ty^uy-i-jtj/U:^^^^ ]f 
25 N-{(1RS, 2 SR) -2-t Ka^v'-2- (4-t Kndrv'7a^-7k) -1- 
[3- (1, 1, 2, 2-x h^r^y) cc^/W} -6, 7- 

v>t Kn-5H-^>>/ [a] [7] Ty^ uy-l-:fy/U7^^t^ K (4 0 0mg, 
0. 7 5 5 ^1) (DN, N~v^^ ^/kJjs/I/i^T ? K (15ml) Bm^MM:^ 

iJl^i^ (3 1 3mg, 2. 27^]}^jU) J;02-3- HVn/-?:/ (2 2 6 ^ 1, 
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2.275 y ^/i^) ^mx.. mm.x^ii^^mwLtco s^&^^tK ( i o om i ) 
^ u mm=^^/^ ( 1 0 0 m 1 X 2 ) T'ttw tfco ^mw^y\^. mn-k^nm^k 

5 ^^■^'yi>-^hW^^'^^X. ^m>i (2 8 7mg, 6 6%) ^#fCo 

*H-NMR (CDCI3) 6 : 1. 33 (3H, s), 1.36 (3H, s), 1.90-2.08 (2H, m), 2. 10-2. 26 (2H, 
in), 2.78 (IH, dd, J =14.6, 10.2 Hz), 3.03 (IH, dd, J = 14. 2, 4.0 Hz), 3.33 
(IH, d, J = 3.4 Hz), 4.48-4.62 (IH, m), 4.62-4.80 (IH, m), 4.92-5.00 (IH, 
m), 5.72 (IH, d, J = 8. 4 Hz), 5.60-6.24 (3H, m), 6.84-7.20 (8H, m), 7.20-7.40 

10 (3H, m). 

IRv inax'"'"cm"^:1641, 1613, 1588, 1508, 1451. 
mp 134-135°C 

Anal. Calcd for C32H33N04F4-0. 2H2O: C, 66.82; H, 5.85; N, 2. 44 

Found : C, 66.72: H, 5.85; N, 2.52. 

15 %W\ 2 4 4 

N- { (IRS, 2 SR) -2- (4-7" h^v'7a^^/l^) -2-1: Ko=^^:x-l- [3- 
(1, 1, 2, 2-xhy7/^;rn:nh^V) ^^-v^/i-] oi^/W -6, K 
a-SH-^^-y [a] [7] TVy^v:y-\--n)Vi$.^^% K 
N- { (IRS, 2SR) Ko=3f-v'-2- (4-t Y'^^W -1- 

20 [3- (1, 1, 2, 2-r hy^/^:^^^! h;3f-i/) -6,. 7- 

i^tKn-SH-^vy' [a] [7] TV^Vy-l-UiVir^^^XY (400mg. 
0. 7 5 5 5 y*/I^) ON, N->^^f-/V4s/V'i:sr 5 K (15ml) W^\cU^^ 
yr>i^ (3 13mg. 2. 275y^/^) joJ;01-3-K:/^>' (4 17mg, 
2 . 2 7 5 y -^n^L^ ^W^m^W^X^tz.. mM.^-^ ( l O Om D X^ 

25 f^L^ i^^^f-zl^ (1 0 Om 1 X 2) Ufdo *6l±i^S?^7Ks l&fP^tl^TKTii^ 

^^^yt^hW^^^^X. (2 9 8mg, 6 7%) Sr#fCo 

'H-NMR(CDCl3) 8 -.0.98 (3H, t, J = 7.4 Hz), 1.40-1.60 (2H, m), 1.68-1.88 (2H, 

m) , 1. 90-2. 10 (2H, m) , 2. 12-2. 28 (2H, m) , 2. 60-2. 72 (2H, ra) , 2. 77 (IH, dd, 
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J = 14.6, 10.6 Hz), 3.02 (IH, dd, J = 14.6, 4.0 Hz), 3.36 (IH, d, J = 3.6 
Hz), 3.96 (2H, t, J =6.4 Hz), 4.62-4.78 (IH, m), 4.96 (IH, t, J = 4.0 Hz), 
5.72 (IH, d, J = 8.6 Hz), 5.60-6.22 (3H, m), 6.86-7.20 (7H, m), 7.22-7.40 
(4H, m). 

5 IRv max'^W : 1644, 1613, 1586, 1512, 1449. 
mp 126-127°C 

Anal. Calcd for C33H35NO4F4: C, 67.68; H, 6. 02; N, 2.39 

Found : C, 67.64; H, 6.04; N, 2.23. 

^Ji^'!|2 4 5 

10 N- { (IRS, 2SR) -2- {4- [ ( 4 - 7 /k;^ n ^ :/ v'/W) yai::^;U} 

-2-t [3- (1, 1, 2, 2-7" h9yy^:tx:i^h^i/) ^^i^^/l^l 

^^/W -6, T-v't: Kb-5H-^:/>^ [a] [7] T>^Uy-l-:ti/U:^^^-^ 
F 

N-{(1RS, 2 S R) -2-t: KDdrV-2- (4-t Knarv':7 3i::i/W) -1- 
15 [3- (1, 1, 2, 2 -X b 7:7/1^:^0^ h^v^) ^:/v^/U'] j:^/W -6, 7- 
>?t: Kc!-5H-<^y [a] [7] Ty.^uy-l-:fy;U:^^^-t^ K (4 0. Omg, 
0. 7 5 5 ^ y^yl^) <DN, N-v^p<5^/^2jN/Ui>.T^ K (1 Sm 1 ) MBi^^B:^ 
yf>A(3 13mg, 2. 2 7 ^ y ^/W) *3j;0:i:'fb4-7/^;tP^^^v?/^ (4 2 
8mg, 2. 2 7^y^/U) ^Mk.. ^UVi^l^mWLtCo S/S^K^tK (10 0m 
20 1 ) T*%i?U il^^^/W (1 0 Om 1 X 2) X^^mLfCo tttt^^S^7K^ laiPtt:^ 

^y^-^dr1^^^;0^fcS^H^$-i^T. g6^#J (3 8 1mg, 7 9%) ^#fCo 
^H-NMR (CDCI3) 8 : 1.90-2. 08 (2H, m) , 2. 10-2. 26 (2H, m), 2.60-2.76 (2H, m), 2.77 
(IH, dd, J = 14.6, 10.2 Hz), 3.02 (IH, dd, J = 14.6, 4.0 Hz), 3.43 (IH, d, 
25 J =3. 4 Hz), 4.80-4.98 (IH, m), 4.97 (IH, t, J = 4.0 Hz), 5. 02 (2H, s), 5.74 
(IH, d, J = 8.4 Hz), 5.60-6,24 (3H, m), 6.90-7.20 (lOH, m), 7.24-7.48 (8H, 
ra). 

IRv max'^'cm"' : 1644, 1611, 1586, 1512, 1449. 
rap 144-145'C 
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Anal. Calcd for C36Ha2N04F5: C, 67.81; H, 5.06; N, 2,20 

Found : C, 67.69; H, 4.95; N, 1.98. 

^Jifef!|2 4 6 

N- { (IRS, 2SR) -2- [4- {i^i!^ n^^-yju/ h^V) y -2- 
5 t Kndr^^-l- [3- (1, 1, 2, 2-7- hyy^^:tua^h^^^) ^^i^/^l ^f- 

/W -6, KD-sH-^vy [a] [7] ry:p^i^y-i-:fjj^^^'^^ K 

N- { (IRS, 2 SR) -2-fc Kci^-^-2- (4-k - 1- 

[3- (1, 1, 2, 2-'rhyy/\^:tv2zch^^y) ^y^^^^l -6, 7- 

v^fc Ka-5H-^:/)/ [a] [7] ry^Uy-l-:A;\^:^^i-^}^ (4 0 0ing, 
10 0.7 5 5 ^D^M (DN. N-v^^^/L-^^yl^i^T^ K (15ml) BW^^^^ 

« 

]}pJ>> (3 13mg, 2. 2 7^y^/^) *5j;t>* C^^n-^tT^f^/l^) iy^tt^^-^y 
(401ing, 2. 275;y^>'^) ^^Px. mU.X^^^^W i^tio EJ&W^:^ (1 
0 0ml) T*^3KL. (1 0 Om 1 X.2) T'tttUbfcio ttai?K^7K> IS 

15 v- y ■i^/u;{7 y A D V bi5^77^- (^dff-:/:®^^^^/V= 1 : 1) T'^SttU 

i^^a:^yw^de-i^:/;0^p,lf^^$^x^ i^^;^ (1 2 9 m g , 2 7 %)• ^#fco 

'H-NMR(CDCl3) 5 :0.90-L45 (6H, in), 1.66-2.10 ■(7H, m), 2.12-2.28 (2H, ra), 
2.60-2.72 (2H, ra), 2.79 (IH, dd, J= 14.8, 10.6 Hz), 3.03 (IH, dd, J= 14.8, 
4.0 Hz), 3,38 (IH, d, J = 3.4 Hz), 3.77 (2H, d, J = 5.8 Hz), 4.64-4.80 (IH, 
20 m), 4,90-5.02 (IH, m), 5.74 (IH, d, J = 8. 8 Hz), 5.62-6.24 (3H, m), 6.88-7.20 
■ (7H, m), 7.20-7.42 (4H, ra). 
IRv max'^W:l644, 1613, 1586, 1512, 1451. 
mp 141-142^: 

Anal. Calcd for C3gH89N04F4: C, 69.11; H, 6.28; N, 2.24 
25 Found : C, 69.05; H, 6.47; N, 2.14. 

^iiM 2 4 7 

N- { (IRS, 2SR) -2-fc Fd=^v'-2- [4- (3-7 3:/ =3rv':/P7K=^v') 
7ccri/H -l- [3-(l, 1, 2, 2-x hd{^V) ^yi:^;^] 

M -Q, 7-^b: KO-5H— [a] [7] 7:/^^ K 
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N- { (IRS, 2 SR) -2-t Knd{^v'-2- (4-t Kod{^>;/7ai^/l') -1- 

[3- (1, 1, 2, ^yi^/^l ^f-M -e, r- 

KD-5H-^:/y [a] [7] T:/^ K (4 0 Omg, 

I 

0. 7 5 5 ^y^/W) <Z)N, N-i^/f-;Ut^;UJ^7^}^^ (15ml) ^'^^^B:^ 
5 yi>iN(313mg, 2. 2 7 ^ y^/W) *5it>*3-7aiy ^3E^>'-l-y^^*7°P-'^" 

>'(487mg, 2. 275y ^/U). ^Mx.. ^UVm^WiW LtCo ^^&?0?^7k ( 1 
0 0ml) T'#f5U i^^^^/l^ (1 0 Om 1 X 2) X^mH^ VtCo ttWI^^TKs ^ 

10 i^^^^/W^drf-^;0^bS^^§-^T> (24 5mg, 50%) ^#fCo 

*H-NMR(CDCl3) 6 :1.92-2.02 (2H, m), 2.12-2.22 (2H, ra), 2. 22-2. 32 (2H, m), 
2.62-2.70 (2H, m), 2. 76. (IH, dd, J= 14.4, 10.2 Hz), 3; 00 (IH, dd, J = 14. 4, 
3.9 Hz), 3.39 (IH, d, J = 3. 6 Hz), 4.14-4.22 (4H, m), 4.64-4.76 (IH, m), 
4.96-5.00 (IH, m), 5. 68-6. 10 (3H, m), 6.19 (IH, d, J= 11.7 Hz), 6.88-7.00 

15 (6H, ra), 7.00-7.16 (5H, ra), 7.24-7.40 (5H, m). 
IRv max'^'cm'': 1644, .1613, 1601, 1588, 1512, 1499, 
mp 142-143''C 

Anal. Calcd for C38H37NO5F4: C, 68.77; H, 5.62; N, 2.11 

Found : C, 68.67; H, 5.38; N, 1.92. 

20 MMi^l 2 4 8 

4- [(4- {(IRS, 2SR)-2-[(6, 7-v^t Kn-5 H-^:/^ [ a ] [7] 
T>'p^l^>'-l-l'/^;&/^2j?:=i/W) T^/] -l-t Ko^v'-S- [3- (1, 1, 2, 

" 2-x h7:7/v;tn3i hdf^-ix) 7ai=./u] •/ti\i°;v} yau/^i/) 

25 N-{(1RS, 2 S R) -2-t Kn^iX-2- (4-1:: KD^v^7a:^/k) -1- 
[3- (1, 1, 2, 2-r h7:7/W;tn^ h'^v') :j^^M-6, 7- 

v^fc FP-5H-^:/y [a] [7] T^^W^-l-;«7/^4?=3ri^5 K (6 0 Omg, 

1 . 1 3 5: y */>) (DN, N-v^7« f-/V33^/WAT ^ K (20ml) ^m\^^^:^ V 
1>A (4 7 0mg, 3. 4 0^];^/^) ^XU4- (:/o^;^^/P) ^Ig^^/f- 

p 
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/W(780mg, 3. 405:y ^/W) ^Mk.. ^i@.-ei^^» L fc, SJJ??g?^7X ( 1 
0 0ml) T*#SRt. g^^^^/V (100mlX2) "Ctttti LlTco tttti^^TK^ IS 

i^]} :^'^J\^:^7J>^^ ti-^V-ifyy {^^■fy:^B.^^^^= 4: : 1-2 : l) 
5 X^mmU g^i&^^7^-^=^f->'/6>b#^^^-B:T. (3 6 l.mg, 4 7%) 

*H-NMR(CDCl3) 5 :L90-2.08 (2H, m), 2.10-2.24 (2H, m), 2.60-2.70 (2H, m), 2.78 
(IH, dd, J = 14.2, 10.4 Hz), 3.02 (IH, dd, J = 14.2, 4.0 Hz), 3.39 (IH, s), 
3.92 (3H, s), 4.60-4.80 (IH, m), 4.98 (IH, s), 5.13 (2H, s), 5.72 (IH, d, 
10 J = 8.8 Hz), 5.60-6.24 (3H, m), 6.90-7.18 (8H, m), 7.20-7.36 (IH, m), 7.38 
(2H, d, J = 8.4 Hz), 7.51 (2H, d, J = 8. 0 Hz), 8.06 (2H, d, J = 8. 0 Hz). 
. IRv max™'cni"':i719, 1640, 1613, 1586, 1510, 1437. 
mp 169-170^: 

•Anal. Calcd for CagHagF^NOe: C, 67.35; H, 5.21; N, 2.07 
15 Found : C, 67.19; H, 4.94; N, 1.83. 

MMM 2 4 9 

(4- {(IRS, 2SR)-2-C(6. 7-v^t: Kp-5 H-^V:/ [a] [7] T 

r^y] -i-t Kni=¥^x-3- [3- (1, l, 2, 

2-y'h7y/^^^^h^-» ya^:=-;V\ T'DtVW 7^y=¥ix) @^^:tf=-/^ 
20 N- { (IRS, 2SR) -2-t KP^v^-2- ( 4-t Kd af->>p^ jc^/k) - 1 - 
[3- (1, 1, 2, 2-r h7 7>'^;tna: Kdf^v') ^:y^J}V\ 3uf-,v\ -6, 7- 
v't Fo-5H-<>'>' [a] [7] 7 V^VV-\-i^ iVt^^-^ (6 0 0mg, 
1. 135y*/V) <7)N, ^-V':^'f-)Vits)VJ>J'%Y (20ml) W^\Z.mk)3'^) 
^J>> (4 7 Omg, 3.4 0 ^ y^/U) *5 itl^l/P^gl^^f^y^ (5 7 Omg, 3. 
25 4 0 5: y =^JV) ^m^Ls •MMX-mWm LTco SJ^^^^^tK ( l O O m l ) T'%|R u 
mm^^y^ ( 1 0 0 m .1 X 2 ) T*tt(±i LfCo ttW^S^TKs iafP^M7KT'jlil«fe^# 

(^'Js^f-:/ : @|^^f^7i^=4 : 1) x^^ML, mm^'^/i^-^^f-y 

}0^tS-^^$^"Cx §6^^ (16 7mg, 2 4%) 
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^H-NMRCCDClg) 5 : 1.30 (3H, t, J = 7.2 Hz), 1.90-2.08 (2H, m), 2.12-2.24 (2H, 
m), 2.58-2.70 (2H, m), 2.77 (IH, dd, J = 14.1, 10.8 Hz), 3.00 (IH, dd, J 
= 14.1, 3,9 Hz), 3.48 (IH, d, J = 3.6 Hz), 4.28 (2H, q, J = 7. 2 Hz), 4.63 
(2H, s), 4.60-4.76 (IH, m), 4. 96-5. 06 (IH, m), 5.70-6.10 (3H, ra), 6.21 (IH, 
6 d, J = 11,7 Hz), 6.88-7.20 (8H, ra), 7.26-7.38 (IH, m),. 7,38 (2H, d, J = 8, 7 
Hz). 

IRv inax'^W:l755, 1645, 1613, 1588, 1512, 1449. 
mp 125-126°C 

Anal. Calcd for C33H33F4NO6: C, 64.38; H, 5.40; N, 2.28 
10 Found : C, 64.15; H, 5.36; N, 2.02. 

2 5 0 

4- [(4- {(IRS, 2SR)-2-[(6, 7-i<?k Ko-S H— <vy [ a ] [7] 
T^^^Vi<^-l->f/W:*/W'7}?^/l.) T^y] Kn^v'-3- [3- (1, 1, 2, 



4- [ (4- { (IRS, 2SR) -2- [ (6, 7-v't Ko-SH-^:^/ [a] 
[7] r^y^V:y-\-y{ jV)j)Vifs:^)V) T^/] Knd5^iy-3- [3- (1, 

1, 2, 2-x h 717/1^;^ n 31 h^ix) :7a.^y^] t'p tW} ya^J^^y) 
^'M^y^/l' (2 6 Omg, 0. 3 8 4 5: y ^.'V') iJ'y — (1 Om 1) :^ 
20 WC:. iM'&il^M^'t \ y C7i^7K^^^ (0. 38ml, 0. 76^!; ^JV) ^Mtl. 
6 OtT'^m^LfCo K^m-^\m.%'^nxm^h \.fzM. Wn.=^^fV (10 0 

ml x2) -ettttiuirco ttm^s^7K*5it>wp^:^T-gfc?^u mmiW.^ 

(2 0 9ing, 8 2%) ;^#fc„ 
25 'H-NMR (CDCI3) 5 : 1. 90-2. 06 (2H, m) , 2. 10-2. 26 (2H, m) , 2. 60-2. 80 (2H, m) , 2. 77 
(IH, dd, J =14. 6, 10.6 Hz), 3.03 (IH, dd, J =14. 6, 4.4 Hz), 4,62-4.80 (IH, 
m) , 4, 99 (IH, d, J = 3, 6 Hz) , 5. 15 (2H, s) , 5. 75 (IH, d, J = 8. 8 Hz) , 5. 58-6. 24 
(3H, m), 6.90-7.20 (8H, m), 7.20-7.40 (IH, m), 7.39 (2H, d, J = 8. 4 Hz), 
7.54 (2H, d, J = 8.4 Hz), 8.12 (2H, d, J = 8. 2 Hz). 



16 Wi 



wo 02/059077 PCT/JP02/00532 

IRv max'^^cm"^:l696, 1640, 1613, 1586, 1510, 1489, 1449. 
mp 190-19 1'C 

Anal. Calcd for C37H33F4NO6: C, 66.96; H, 5.01; N, 2.11 

Found : C, 66.86; H, 4.88; N, 2.01. 

5 ^Ji^j2 5 1 

(4- {(IRS, 2SR)-2-[(6, Kp- 5 H-<i// [ a ] [7] T 

y^Uy-l-^Ji':fJJ\^^=^/\^) T^yl -l-t [3- (1, 1, 2, 

2-7" hyyj^^^^h^iy) ya^^jv] yptvw y^^^^^-y) 

(4- {(IRS, 2SR)-2-[(6, Ka-SH-^:/:/ [a] [7] 

10 r^^^i/:/-!-^^!^;^?/^?^^'^;^) r^y] Kp=^v'-3- [3- (1, i, 2, 

OO.mg, 0. 1 6 3 ^ y^/V) (2 0 ml) ^^it^C2^^7Ki?'^k■:^ 

b y iJ^AtK^IS (0. 16ml, 0. 32^y ^JV) Srj!jBx.s "MMX^W^MW bfCo 

^m-w.^ 1 m'^M.mx^mEt ufc^. mk^^'f-^^^ ( i o om i x 2) x-iftw l/co 

1 -g^i?^^7wy y -/v= 10:1) Ti^i^ L. i^^^^/w^dri^ SIS 

^^•^T. i^#j(8 7mg, 9 1%)^#/c„ 

'H-NMR(CDCl3) 6 : 1. 86-2. 04 (2H, ra), 2.10-2.24 (2H, m), 2.58-2.70 (2H, ra), 2.75 
20 (IH, dd, J = 14. 6, 10.6 Hz), 2.98 (IH, dd, J = 14. 6, 3.6 Hz), 4.50-4.96 (5H, 
m), 4.96 (IH, d, J = 3. 8 Hz), 5.58-6.20 (4H, ra), 6,82-7.20 (8H, .ra), 7.20-7.40 
(3H, m). 

IRv max'^'cni'':1744, 1640, 1613, 1588, 1512. ' 
mp 119-120'C 

25 Anal. Calcd for CaiHasNOgF^ • 0. 2H2O : C, 62.99; H, 5.01; N, 2.37 

Found : C, 62.82; H, 5. 13; N, 2.32. 

MMM 2 5 2 

N- { (1 RS, 2 SR) -2-t Kpdrv/-2- (3-fc Ka drV73i-;V') -l- [3 
-(1, 1, 2, 2-r h7 7/k;tciit h^^y) ^yv'/W] -6, 7-^^^ K 
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^-5H-^yy [a] [7] ry^uy-i-:^/]^}^^'^^ K 

1) 3- { (IRS, 2SR) [3- (1, 1, 2, 

(IRS, 2 SR) -2-r^y-l- [3- (-<;:/v?/k;^=3f^v') y^^c^/l^] -3- [3 
5 -(1, 1, 2, 2-7" b7 7/l^;^-P3^ bdpi/) y'aicri/^] /l^ (5. 

50g,12. 23^]J •=E-/^) ©31^57 y -/i^ (10 0ml) ^I^JC 1 0 v^l> 

j^/^m (5o%-^7K, 5oomg) ^M^. 7\^mumy. nr^mwLtco ^jt^ 
■^^h±y^ h^m\^xmm^^^. ^m^mmu e^^ti (4. 04g, 92%, 

10 iJ^y-/!^) T'i^i^L, v^'l'yT'n tVV'ai-x/w-^^f-:/jj,:.Pj^^^tfc:o 

^H-NMR(CDC1,) 6 :2.47 (IH, t, J = 12.6 Hz), 2.99 (IH, d, J = 13.5 Hz), 3.22 
(2H, s), 3.33 (2H, brs), 4.56 (IH, d, J = 3. 4 Hz), 5.88 (IH, t, J = 53. 1 
Hz), 6.70-7.40 (8H, m). 
IR V raax'^W : 1586, 1487, 1456. 

15 mp 130-13rC 

Anal. Calcd for C^HitFiNOj : C, 56. 83 ; H, 4. 77 ; N, 3. 90 

Found : C, 56.73; H, 4.59; N, 3.79. 

2) N-{(1RS, 2 S R) -2-t (3-fc .Ko'3ri^73i=yV) - 
l-[3-(l, 1, 2, 2-T hyyjU:tti^h^i^) ^yi^^/H ^^/l'} -6, 7 

20 -i^^t Kn-5H-^:/y [a] [7] Ty^Uy-l-:fyjU:^<e^i-% K 

3- {(IRS, 2 SR) -2-7'^/-l-fc Kp^v'-3- [3- (1, 1, 2, 2 
-X b7 7yW;^nai^ds^v') :7a.^/U'] yuh^ju) ya^J—jV (2. 8 9g, 8. 
04^y-=e/i') (^Tirb^bU/u (5 0ml) , 7-v'k Kc-5 H-^V 

y [a] v'^a-^:/7";/-l-;&/l.^>^ (1. 51g, 8. 0 4 5 U */>) :Jo J; tJ« 

25 1 3 - ( 3 -v?7< ^)VT fcVW) ;;(7/U>rJs ^ K • ( 2 . 31 

g, 12. 0 6 5: y^/i') *5it>*i-fc KtidE^v'-<>'y jsyry-zi-TKfBtj (1. 

23g, 8. 045]J ^/V) ^;!)Px.TM-t?ll-^^# Lfc„ K)^m^i^ ( 2 O 0 m 
1) T'^f^U (200ml X2) Tttttlt/Co tttHlgSr mE:^^^^ 
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1-1 : 1) trltMU n&O^ (2. 7 5 g, 6 5%) ^T'^/i^y r :^i:\^xnfCo 
^H-NMRCCDClj) 6 :l.88-2.00 (2H, m), 2.08-2.18 (2H, ra), 2. 54-2.64 (2H, m), 2.74 
(IH, dd, J= 14.4, 10.5 Hz), 2.98 (IH, dd, J= 14.4, 7.5 Hz), 4.07 (IH, brs), 
5 4.64-4.78 (IH, m), 4.86-4.92 (IH, m), 5.66-6.04 (4H, m), 6.72-6.80 (IH, m), 
6.84-7.28 (9H, ra), 7.58 (IH, brs). 
IRv max'^W : 1636, 1588, 1520, 1489, 1453. 
Anal. Calcd for C29H27NO4F4 • 0. 2H2O : C, 65.34; H, 5.18; N, 2.63 

Found : C, 65.27; H, 5.34; N, 2.45. 

10 MMM 2 5 3 

N- { (1 RS, 2 SR) -2-t Kn=^V-2- (3t7« h'^i^y -1- [3- 

(1, 1, 2, 2-7" h7 7/v;tni h^ri/) -<>^v>/v] j^^/k} -6, K 

D-5H-^:/y [a] [7] ry:^uy-i-:ii/i-^^-t^ F 

N- { (1 RS, 2 SR) -2-k Vx2^iy-2- (3-t Kn^V^o^^/U-) -1- 
15 [3- (1, 1, 2, 2-x b7 7>'U;fP3i h=3{^v') J^^/W -6, 7- 

v't Kn-SH-^^^y' [a] [7] T.:/p^ V:/- 1 -;^;>'Wl?drf- 5; K (4 0 0ing, 

0. 7 5 5 5 y^/U) ON, N--^^p< ^/UTjsyUAT 5 K (15ml) ^m^^^:^ 
V^-^ (313mg, 2. 275y^;^) *3 j;t>*3 lJ7>fbp< f-yk ( 2 m 1 ) ^Mk.^ 

Mux'^i^mwLfc^ s^&^k^tk (10 0ml) x^^L, mm^^ji^ doom 
20 1X2) TtAttjLfco mmm^:^. m^iik^xm^^u m:^mm^^ 

gS^Ji^ (1 1 5mg, 2 8%) ^#fc, 

^H-NMR(CDCl3) 5:1.90-2.06 (2H, m), 2.12-2.26 (2H, ra), 2.60-2.70 (2H, ra), 2.79 
25 (IH, dd, J = 14.2, 10.6 Hz), 3.00 (IH, dd, J = 14.2, 4.0 Hz), 3.47 (IH, d, 
J = 3.6 Hz), 3.81 (3H, s), 4.64-4.80 (IH, m), 5.00-5.06 (IH, m), 5,79 (IH, 
d, J = 8.4 Hz), 5.60-6.26 (3H, ra), 6.80-6.90 (IH, m), 6.90-7.20 (7H, ra), 
7.20-7.38 (3H, m). 

IRv max'^cra'^:l640, 1611, 1588, 1514, 1489, 1453, 1439. 
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mp 155-156t; 

Anal. Calcd for C30H29F4NO4: C, 66.29; H, 5.38; N, 2.58 

Found : C, 66.06; H, 5.08; N, 2.36. 

MMM 2 5 4 

5 (IRS, 2RS) -2-1: Kndrv'-2- (5-73i/'3E^Vl::°y v?:x-2-^/l^) -1- 
[3-(l, 1, 2, 2-7" ^yz^Jl^l 
t e r t 

1) 2-7^f-/W5-7ai/^i/l::°y 
6-;^^/l't''y v>:/-3-;t— /l^ (2 5. 2g, 23 1^y^/l') ON, N-v'^^ 
• 10 /WtJ^/VATS; K (1 0 0ml) ^IgiCt e r t-7'^=3rv/;^;!; !>A (2 5. 9 g, 

23i5y^/k) ^m^. m.m.x-i^mmwLtz.. n, n- 

v'p? ^/l^TjK/l'AT 5: K ( 1 0 0 m 1 ) ^)^* ( 3 . 7 g , 5 8 $ y 

isxxj^^x:i^^y'^y (3 6. 3g, 23i5:y*/t<) ^M^. i2 0'CT'i^^^ 

16 ml) T'#&^L^ g^^it^yw ( 5 0 Om 1 X 2) T**ai Lfc, ttlH^SSr7K^ tSfP^ 

(3 1 g, 7 2%) Sr#fCo 
^H-NMR(CDCl3) 6 :2.55 (3H, s), 6.94-7.04 (2H, m), 7.06-7.40 (5H, m), 8.30 (IH, 
20 d, J = 2. 4 Hz). 

IRv max^'cm"^ : 1603, 1590, 1574, 1483, 1385. 
Anal. Calcd for CizHuNO: C, 77.81; H, 5.99; N, 7.56 

Found : C, 77.51; H, 5.99; N, 7.41. 

25 2-p<5^/w-5-73iy drix't^y v^i^ (3 0g, 1 6 2 ^ y ^/V) Ofyv^^' (9 

^vci\) W^X'^. —m^-^VV {1^. Og, 1 6 2 ^ y*;^). %;!jPx> 1 1 O^C 

A (3 0 Om 1 ) T'%i^L. 0. ^^^'md^W^. m\y^Mi^-rim!K^\^. 
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U&OH^ (10. Ig, 2 9%) ^ntCo 

•H-NMR(CDCl3) 6 :7.04-7. 18 (2H, m), 7.20-7.54 (4H, m). 8.18 (IH, d, J = 8. 4 
Hz) , 8. 43 (IH, d, J = 2. 6 Hz) , 9. 59 (IH, brs) . 
IRv raax"'W:l705, 1574, 1489. 

5 mp 149-150'C 

Anal. Calcd for C12H9NO3: C, 66.97; H, 4.22; N, 6.51 

Found : C, 66.99; H, 4.04; N, 6.42. 

5-y:r.y^->li']}x^>'-2-:ijjU:^ymilOg, 46. 5 ^ y */u) o-r h 7 
10 h Vx^yyy il 5 0ml) \^N, N' -:^/U7^=^/\^>^^ {8. 2 9 g, 

5 1.1^ y^/v) ^m^. immMmmmLfzo s«tr^M*-c?&*p^> -^n. 

ym'ey^yi:^jU'T^^i/^M.m. il 0. 5g, 2 5. 6 ^ y^/w) 2B# 

(^^f-^^ : iti^3:-f-;u= 2 : l) "O^i^L. ^^^a (11. 2 g, 7 6%) ^# 

^H-NMR(CDCl3) 6 :4. 19 (2H, s), 5.18 (2H. s), 7.00-7.50 (UH, m), 8.04 (IH, 

d, J = 8.8 Hz), 8.28 (IH, d, J = 3. 0 Hz). 

IRv max™'cm"':l740, 1699, 1640, 1570, 1489, 1472. 

4) 3-:t^y'3- (5~y^y^'y\i'])i^y-2-^JV) -2- 13- (1, 1, 2, 
20 2-x h^^/VJtP^ h'^rv') -<:/v^/^] :/^='/^°>'^^>'v?/^ 
[3- (1, 1, 2, 2-x h7 7/i';^p^ h^V) y'^i^/v] (8. 
29g, 37. O^y ^/l') (Omk^'f-J^ ( 1 0 0 m 1 ) ^^^Ic^t-fb;^ ^ VT^jVi^^ 
:=-jV {3. 15ml, 4 0. 6 8 ^ y ^/W) *5<fctJ« h y J^f^/l^T 5 ^ (6 . 19m 

1, 4 4. 4^y^/w =SfApxL. -mL-^ 2m^^m^\.f:L. ^»^-6jiu hm.-^ 

25 J^^*L^ V7U^$i:^fliitfco 3-:r=¥y-3-(5-7a./=3f-v'fy>>:>--2-^/W 
■:fnAV^^y-J)V i^W. 2g, 35. 15y^7^)<Dl, 2-v^^ h^v'^^ 
V . ( 8 0 m 1 ) ^J^tdTK^-fb-^ h y !i7 (1 . 4 1g, 6 0%?ft14, 3 5. l^y 

h^v^a^^y (lOm l) ^l^^?®Tt> S^&^^il^7 0°Cic:Till-^ti#LfCo 
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: |^^^5^/W= 4 : 1) X^mULn^m O. 3 2 g, 4 8%, ^#:^Co 

5) 3-t: Kndr>y-3- (5-7aiy :3f-.;xt°]J v'^^-2— fyW) -2- [3- (1, i, 
^iiblEij^ (4. 57g, 33. 65; y^/V) <Z)v^a:5^/ka:w_^/k (l 0 Om 1 ) 

i^m^Tkmit^t^m-^-v v (2. 5 4g, e?. i^y^/i^) ^aux-t^mt 

-2->|'/W) -2- [3- (1, 1, 2, 2-xh7:7/P^paihdE^>/) ^^^V^/P] 

/■^:/^^:^v?/^ (9. 3 2g, 16. 8 ^ y^/K t^v^^^/^^-x/i^ (1 

0 Om 1 ) mm^O°CKXM:tX 3 0^^^^ ti^c^ 1 M^m^»;tXK 

IMfPSW7KX*fffP#> '^Ki^ (20O111I) ^m^. (5 0 

15 Oml X 2) xmmLfZo tttHI^^7k*5 j;0MP^J^7Kl?^*l^ L. ^li (MtK^I^ 

^f-i^ : @^^^5^/^= 2 : 1-1 : 1) T'lti^L. (5. 0 7g, 5 4%, 

6) 3-t Kn=ariX-3- (5-:7a.y^i/t'y v^>'-2-ry^) -2- [3- (1, 1, 

3-t Kn=3eV-3- (5-7^y ^v't'y v'>'-2— f/V) -2- [3- (1, 1, 2, 
2-T hdev-) ^:/v=;U] •/o/-?y^^>'v?/U (5. 0 7g, 9. 

0 9 5 y ^/K M) <^^i5' y -/l- ( 5 0 0 m 1 ) ^^iC, 1 0 %/^°7 v^l^^./;^ 
^(50 %-^7K) ( 5 0 0 m g ) >lrl]P 1 ^lE7Kf^^i)lTT*J^^S^ Lfc„ SfS 

25 i^^-fe7-r h-e^iit. ^m^^mx^x^^m (4. 2 2g, 100%, m) ^ 

7) 5- (5-73i/ds^>>k°y v^>'-2-Y/^) -4- [3- (1, 1, 2, 2-rh7 

3-1: Ft3:3rix-3- (S-^aiydrv-t-y v'^-2-^/l-) -2- [3- (1, 1, 2, 
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2-rh7 7/^;^-t3^b'3rV) ^:/v?/w3 (4, 22g, 9. 07^y 

BM) <??xh7fc Kn:7 7^. (2 00ml) ^m^^ i:^y ;V 
Ti^^K (2. ISml, 9. 9 7 ^/V) t Y )) =^i-^^T il . 9 0^1;* 

;k 13. 6 5: y^/i^) ^liw^. z^mummmLtzo ^j^M^mr^. a no 

6 0 m 1 ) ^M^X0^^f-/\^ ( 1 0 0 m 1 X 2 ) "e^feW Ufc„ ttlill?K<Sr 1 

g^i^^^/V=2 : 1-1 : 1) T**S^U ^&^^<D (4RS, 5RS) fis: (i. 0 
6g,lSiB^^^. 2 5%) *5J:IJ? (4RS, 5SR)fls(l. 9 4 g , ■(S^l^fife 

10 4 6%. ^dri?->-i^i^^^/V'J:!9ff^^H) *#fco 

(4RS, 5RS) : ^H-NMR(CDCl3) 6 :2.04-2.22 (IH, m), 2.53 (IH, dd, J = 
14.0, 3.4 Hz), 4.38-4.50 (IH, m), 5.12 (IH, s), 5.87 (IH, d, J = 8.4 Hz), 
5.90 (IH, tt, J =53. 2, 3.0 Hz), 6.90-7.48 (lOH, m), 7.54 (IH, d, J = 8. 4 
Hz), 8.39 (IH, d, J = 2.6 Hz). " 

15 IRv max™^cra"':l761, 1588, 1574, 1487. 

(4RS, 5SR) : 'H-NMR(CDCl3) 6 :2.98 (IH, dd, J =13. 6, 9.2 Hz), 3.28 
(IH, dd, J= 13.6, 4.4 Hz), 4.20-4.34 (IH, ra), 5.12 (IH, brs), 5.32 (IH, 
d, J = 5.4 Hz), 5.91 (IH, tt, J = 53.2, 3.0 Hz), 7.00-7.48 (UH, m), 8.38 
(IH, d, J = 2.4 Hz). 

20 IRv max'"Wl761, 1588, 1576, 1489. 
mp 87-88°C 

Anal. Calcd for C^tiaFM*'- C, 59.74: H, 3.92; N, 6.06 

Found : C, 59.70; H, 3.81; N, 6.03. 
8) (4RS, 5RS)-2-:t^y~5-(5-y:^y^iyh'Vi^y'2-^jU)~ 

25 4- [3-(i, 1, 2, 2-r f7 7/i^;^-pj^ h=^v') ^^v^/i^] -1, 3-;t^f- 

/ y i^y- s-i!jj\^-^y^ text --f'f-iv 

(4RS, 5RS) -5- (5-:7:n/^i/t°y v?>'-2-fyW) -4- [3- (1, 1, 

2, 2-'r yyy J^i!rxi:j^\^^y) ^y-^jv\-\ , Z-is-^^9^)^J^y-2-iry {\. 

Olg, 2. 18? y ^;l-) (^Tir h y /l^ (15ml) W^\^—^Wy- t e 
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r t-:/f"/^ (5 7 Img, 2. 6 2 ^ P ^/i^) jo j;04-N, N-i^p<^/H:°y 
y (2 6. Qmg, 0. 22^y^;v) ^M^, 1 mfmW Lfco KiSl^l^l 

7K (50ml) ^M:^, i^i^^^/l- (50inl X2) TttttJt/io ttftS^SrzKx t& 

6 ^/y;^7'>*/^;^7 7i^^ n'^ h^-77xf — (^^f-:/ : @^i?^^/U= 1 0 : 1-1 : 1) 
-Ci^MUg^^J^^'yW— ^i^X*^bS3^^$^T. §6^2^ (1. 0 7g, 8 7%) 

'H-NMR (CDCI3) 6 : 1. 44 (9H, s), 2.66 (IH, dd, J = 14. 2, 7.4 Hz), 2.83 (IH, dd, 
J = 14.2, 5.8 Hz), 5.02 (IH, q, J = 7.0 Hz), 5.70 (IH, d, J = 7.0 Hz), 5.88 
10 (IH, tt, J = 53.0, 3.0 Hz), 6.60 (IH, s), 6.76 (IH, d, J = 7. 6 Hz), 6. 98-7.10 
(3H, m), 7.10-7.32 (3H, m), 7.34-7.50 (3H, ni), 8.18 (IH, d, J = 3.0 Hz). 
IRv max'^W : 1825, 1725, 1588, 1574, 1489. 
rap IIS-IU'C 

Anal. Calcd for C28H2eN206F4: C, 59.79; H, 4.66; N, 4.98 
15 Found : C, 59.75; H, 4.58; N, 4.90. 

9) (IRS, 2RS) -2-t Kcidfv:-2- (5-73L/^i/fcfyi;y-2-l'/W 
-l-[3-(l, 1,,2, 2-7" y;V:tX2:j:. V ^iX) )V/<^ % 

t e r t -^i-jV 

(4RS, 5RS) -2-;^=3ey-5- (5-7 3iy :3r;yt°y >:<?:/-2-'l'/^) -4- [3 
20 -(1, 1, 2, 2-'fYyy)V:^xia^Y^r'=y)^V\>)V\-\, Z-Hr^^^/ \) i^l^ 
-3-;^77P7K:/^t e r t-:/^7k (1. OOg, 1. 7 8 5: y ^/W) (7)^ / — 

(12ml) (ro. hm.%im.\'cr\'3tPJ^(n>:^9 J-jvW^ U. Sml, 2. 
1 3 ^ y ^)V) -^-^TC^-^-r^ 1 B#^1ii# tfco mMX^i^ (50ml) ^^BX-Ti^ 

n.=^^)v (5 0ml X 2) T'tttbbfco mm.^m\'k.w^xim\^. %^ ma^^ 

-BrXg^^tl (0. 8 1g, 8 5%) ^m^o 

'H-MR (CDCI3) 6 : 1. 37 (9H, s) , 2. 58 (IH, dd, J = 14. 6, 5. 4 Hz) , 2. 78 (IH, dd, 
J = 14.6, 8.8 Hz), 4.10-4.30 (IH, m), 4.76 (IH, d, J = 5.6 Hz), 4.84-4.96 
(IH, m) , 5. 13 (IH, d, J = 9. 0 Hz) , 5. 89 (IH, tt, J = 53. 0, 3. 0 Hz) , 6. 90-7. 10 
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(5H. m), 7.12-7.30 (4H, m), 7.30-7.48 (2H, m), 8.32 (IH, s). 
IRv inax'®'"cm"^ : 1694, 1588, 1483. 
tnp 129-130'C 

Anal. Calcd for C27H28F4N2O5 : C, 60.44; H, 5.26; N, 5.22 
5 Found : C, 60.21; H, 5.23; N, 5.22. 

MMM 2 5 5 

N-{(1RS, 2RS) -2-t: Kn^e/-2- :x^y ^i^^^'V /U) 

-l-[3-(l, 1, 2, 2-7" h'^v') ^^'v'/i^] ^f-^i'} -6, 

7-i>t Kp-5H-^:xy [a] [7] 7>^i^i^-l-:^J^^^-^^ K 

10 (IRS, 2RS) -2-hy=x2e^iy-2- (5-y=cy^^yii°})i>y-2-(/u) - 

.1- [3- (1, 1, 2, 2-x h^:7>'W;^P^ b^v^) ai^/u:*/w^^ 

:/i?t e r t-T'f^;^ (3 0 Omg, 0. SS^U^/^) h U ( 5 

15 mMEI^*L.fco aMt)(^T-fe f (2 0ml) ^^^^^:6, 7- 

v>t Fo-5H-^;^y' [a] ^/^ D^y^x:^-l-;^7;l'2K>'^ (1 0 5mg, 0. 5 
6 ^ y ^/i') 4o j;t>' 1 -^^/w 3 - ( 3 -v?^ ^/VT ^ y tVv) ;(7/w;d^^i;''l' 5: K • 

0. 8 4 ^ y*7i-) kp 

(8 6mg, 0. 5 6^y^/^) ^JP;tT^?RT'^^^#Ufc„ 
20 tK (1 0 Om 1) T'#f?U> (1 0 Om 1 X 2) X*tttt} Lfc„ ttW^^ 

SiU S^i&^f'/W^drf-^^b^bllJi^^B^^T^ (14 0mg, 4 1%) 

25 'H-NMR(CDCl3) b : 1.92-2. 12 (2H, m), 2.18-2.30 (2H, m), 2.64-2.80 (3H, m) , 2.94 
(IH, dd, J = 14.8, 9.6 Hz), 4.78-4.92 (IH, ra), 4.96 (IH, d, J = 5.4 Hz), 
5. 02-5. 10 (IH, m), 5. 91 (IH, tt, J = 53. 0, 3. 0 Hz), 5. 94-6. 04 (IH, ra), 6. 30-6. 44 
(2H, m) , 7. 00-7. 50 (14H, m) , 8. 34 (IH, d, J = 2. 6 Hz) . 
IRv max'^cnf^:l638, 1588, 1572, 1483. 
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mp 147-148°C 

t 

Anal. Calcd for C34H30F4N2O4 : C, 67,32; H, 4.98; N, 4.62 

Found : C, 67.16; H, 4.79; N, 4.52. 

i^J 2 5 6 




4--7JU:^u-N- { (IRS, 2RS) -2~\i \?u^i/-2- (5-:7a:y ^v-fy 

-1- [3- (1, 1, 2, 2-T h7y/U:i-x:2:z.}.e^iy) 

(IRS, 2RS) -2-t Ka^:X-2- (5-7^/:^v^t:°i; v?^^-2— f/U) - 
1- [3- (1, 1, 2, 2-r h7 7/U;^Dai hdr^^) ^yi^ji.'^ a^^ju^/w^^ 
V^t e r t--:f^/U (3 0 Omg, 0.56^ y ^/W },Zh}) y^U:tumm (5 
ml) mux., 0°CVl0^j^mWh1t. S)SIS^I^MW7KT'4'fPU 

(2 0ml X 2) -etttntfco mmm^^mikmj^-vm^u mTKmrn-^^ 
^jtei?*Lfc„ mmm(Dr±v=^Y]);v (2 0nii) mmKA-y;u 

(I06mg, 0. 5 6 ^ y ^/k) ^3j;t^l-3lf^/^- 
3- (3-v'^5^/UT5y:/pfcVW') K-*I®?4I (1 6 Img. 0. 8 
4^y^7V) 4Bj;t>*l-t: KD^v'-<^>/hyT/-/W7Kfnife .(8 6ing, 0. 5 

e^y^/u-) ^M^xmmx^m^mwi^fz.. m^m^a^ doomi) -e^f^u 

(^7k«•^^■^v^!^7i^) ^^iJEEM^LfCo ^ V- y ^ y p -V 

;0^bS^^$-^T^ (I3 3mg, 3 9%) 

^H-NMR (CDCI3) 5 :2.72 (IH, dd, J = 14.4, 4.5 Hz), 2.92 (IH, dd, J = 14.7, 9.6 
Hz), 4.88-5.00 (2H, m), 5.10-5.16 (IH, m), 5.88 (IH, tt, J = 53. 1, 3.0 Hz), 
6.55 (IH, d, J = 9.0 Hz), 7.00-7.60 (15H, m), 7.98 (IH, d, J = 8. 1 Hz), 8. 10 
(IH, d, J = 8. 1 Hz), 8. 34 (IH, d, J = 2. 7 Hz). 
IRv max'*W:l642, 1626, 1601, 1586, 1535, 1485. 
mp 146-147*C 

Anal. Calcd for C33H25F6N2O4 : C, 65,13; H, 4.14; N, 4.60 

Found : C, 64.99; H, 4.11; N, 4.53, 
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MMM 2 5 7 

(IRS, 2SR) -2-t Kc3^-i/-2- [4- i\i'V i^y-2-y( y 3^=^ 

;v] -1- [3- (1,. 1, 2, 2-x h7 7/w;^p^ h^v^) a^^/P:^7/w 

^ t e r t -T'^/l^ 
5 1) 4- (\^]}i»-2-^/i^:t^iy) ^B^m^yi^^^ 

4-t KP=3rv'^E#i^^i/v^/'l' (25. 3g, 111^ U ^/l-) ON. N-i^^^ 
^/VJjN/l/AT^ K (6 0ml) t e r t--:fh^>':h V (12. 4 g, 

111 ^y^/w) ^Anx.> ^mr- 1 B#F^!i?i^ bfco SJ^^^^^<S:^iM*m^ 2-:/d 

^\i°])Z>y (2 4. 5g, ISS^y^/l-) ^Jit;^)^* (1. 7 6g, 2 7. 7 
10 ^y^/V) *3j;tJ«N, N-i^^^/^>J^>'^i^T^ K (80ml) <lrAP;ts 1 2 CCt* 
8B#rBm#LfCo EJi^M^±v-^ ^fflV^T5ai^^ ^^^^te^^LfCo ^^^^i:: 

tK (5 00ml) t:mx.^m^'f-J^ (5 0 0ml) T'ttW LfCo ttW^^^TKs IS^tJ 

y;;&-i^/v;*7 7i»j5^n-^h^7 7^— (^=3E-^^i/:@^^3l^/^=l o : Dt'iftMU 
15 0m:i^^;U-^^i-yf)^hn^^^'tX. (2 5. 5g, 7 3%) S:#fCo 

^H-NMR(CDCl3) 6 :5.36 (2H, s), 6.97 (IH, d, J = 8.4 Hz), 7.00-7.10 (IH, m), 
7. 16-7. 22 (2H, m) , 7. 30-7. 48 (5H, ra) , 7. 68-7. 78 (IH, in) , 8. 08-8. 16 (2H, m) , 
8.18-8.24 (IH, m). 

IRv raax'^cm-':l717, 1589, 1574, 1505. 1466, 1429. 
20 mp 68-69^: 

Anal. Calcd for C19H15NO3: C, 74.74; H, 4.95; N, 4. 59 

Found : C, 74.90; H, 5.14; N, 4.67. 
2) 4- (h°Vi^y-2-{jU:i-^iy) ^S#^ 
4- (fy v'y-2-^/W;a-dri/) ^B^m^yi^J^ (24. Sg, 81, 5^y 
25 ^/l^) (D^^y (3 0 0ml) 1 0 i> J>^/^M ( 5 0 %^7K) 

(2. og) ^-m^^ 8ot:-e^^*#bfco B.^-^-^±y^ 

4 . 1 g , 8 0%) ^#fCo 

^H-NMR(CDCl3) 5 :7.04-7.20 (2H, m), 7.20-7.52 (4H, m), 8.18 (IH, d, J = 8.4 
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Hz), 8.43 (IH. d, J = 2.6 Hz), 9.59 (IH, brs). 
IRv max'^W:l682, 1599, 1588, 1570, 1508. 
mp 175-176°C 

Anal. Calcd for C^zV^Oy C, 66.97; H, 4.22; N, 6.51 

Found : C, 66.78; H, 3.94; N, 6.37. 

3) 3-;^^y-3- [4- (h'Vi»-2-^/U:^^^y) y :r.z^)V\ yD/-^^-^^;/ 

4 - ( t° y v^y- 2 JX'ir^-y) (20g, 92. 9^y ^}V) (D'r Y 

y\i}?uyyy (300ml) JCN, N' -j^/WtJ^^/W-v'^I' 5: /V (16. 6 

D:^i^-=E-y^:xv?/^-7^t>v'«^-Mt (2 1 g, 51. a^y^/v) ^;!jp;^^ 2B#^i 

drf-V : g^^ai^7l,= 2 : 1) T*»i^U (20. 6g, 6 4%) 

'H-NMR(CDCl3) 6:4.03 (2H, s), 5.17 (2H, s), 6.90-7. 50 (7H, ra), 7.70-7.88 (2H, 
m), 7.90-8.02 (2H, m), 8.10-8.24 (2H, m). 
IRv max'*'cm"^:l740, 1684, 1590, 1572, 1505, 1466, 1429. 
Anal. Calcd for C21H17NO4: C, 72.61; H, 4.93; N, 4.03 

Found : C, 72.48; H, 4.88; N, 4.06. 

4) 3-:r=3ry-3- [4- (t°y 2-f /V;a-^i/) -2- [3- (1, 

[3- (1, 1, 2, 2-y-Yyy)Vis-xiaLYii^^y-) ya^-)V\:^^j>~)V(^Q. 

79 g, 30. s^y =^)V) omm^'f-yi^ (10 0ml) mm^Mit?^ ^ yy^ju^ 

=.)V^2. 5 8ml, 33. 3 $ y */U) *i J:tJ« h y ^5"/UT 5 > ( 5 . 07ml, 

3 6. 4 5y^/v) ■^u.x 2miim^\^fL, ^»^5jiu hm.^w.w. 

Wsfebp^v'/^^^PMLfCo 3-::a-'^y-3- [4- (fc°y v?>^-2-^/U;^:3s.v) 
^jV\ •Zfn/^vm.-^^y'v'JV (lOg, 28. 85y ^/I^) (Ol, 2-i>^ h'^v'^ 
iJ':/ (8.0ml) ^^^(JlTR^^b-^ by !^7A (1. 15g, 6 0%^S'|4, 2 8. 8 5 

^:tJn^^ ^ia-Cl^5.m#LfCc Sf&^lc3fe[::pMLfc^>>7W^^(;Dl, 2 

-v^^ Y^l^:^9V (10ml) ^I^SrJ^TU S^£^^S^6 0''ClCTi^:^^jf bfCo 
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EjitM^ 1 m^^mx^m^ t tfc^, miMMykx^^^u ^m^'^^^ (3 o om 

: @^^zc9^/W=4 : 1) T'^tj^ L g (13. Og, 7 4%) Sr#fcio 
5 'H-NMR(CDCl3) 6 :3.35 (2H, d, J = 7.5 Hz), 4.63 (IH, t, J = 7.5 Hz), 5.08 (2H, 
s), 5.88 (IH, tt, J = 53.1, 3.0 Hz), 6.98-7.20 (13H, m), 7.72-7.80 (IH, m), 
7.96-8,02 (2H, m), 8.20-8.26 (IH, m). 
IRv max'^W:1738, 1684, 1590, 1580. 

5) (2RS, 3RS) -3-t Ko^i^-S- [4- (H'V 

10 y^=^/u2 -2- [3- (1, 1, 2, 2-T hyy^^^o^h^iy) 

^itM^ (3. 19g, 23. 4$y ^/U) (7) v^oi^^/va:— r/W (10 0ml) 

mmi^:^mit^^ mi- hvt^j^ a. 77 g, 67. i^y ^/.i^) ^mx.xmm.x* 

15 ;t-=3riX) 7^1-7^] -2- [3- (1, 1, 2, 2 h 7 :7 7^;^- n f v") 

/U] yDyN°>^i^^>^v>/^ (6. 5 g, 1 1. 7 y.^/l^) x/l^ (5 

Omi) mw.^ o°c\zxM^x z o^»if Lfco SJ^?l^(ciW^^^iP;tTSJ^;: 

IrJtit). ^fPaW7KT'4'^^x Jlt-;4< (2 O Om 1 ) ^SP^> (2 0 0 

ml X 2) -ettWLfco tti±l^^'l^7i<*5j;0|&fq^a7K'C^5fc#t^ mimBrr 

drf-^- : i^^3if-yk= 2 : 1-1 : 1) l?)»Mb. (4. 7 8g, 7 3%) 

iH-NMR(CDCl3) 6 :2.83 (IH, d, J = 3. 0 Hz). 2.96-3.20 (3H, m), 4.84 (2H, s), 
4.98-5.04 (IH, m), 5.88 (IH, tt, J = 53.2, 3.0 Hz), 6.88-7.30 (13H, tn), 
25 7.30-7.44 (2H, m), 7.62-7.76 (IH, ra), 8.16-8.22 (IH, m). 
IRv max'*W:1728, 1593, 1507, 1468, 1429. 

6) (2RS, 3RS) -3-t Kadri^-3- [4- (tfy v>^-2-l'/V';^drv^) 
7^:::^/^] -2- [3- (1, 1, 2, 2 -X h 7 ^/l^^P^a^ h ^^rv^) ^^^J^V] :fu 
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(2RS, 3RS) -3-fc Kndr>>-3- [4- {h']} /l^:t^i^) 7a. 

^71-] -2- [3- (1, 1, 2, 2-7" hyy^l^t^^h^i/) ^y-JjU} yxi/-<y 
m^yi^/i-i4. 9 9g, 8. 9 5K]}^M (D3^^y-^^i5 0 0ml)mB^s 
1 0%^<yi>t^J^/^m (5 0%-^7K, 5 0 Omg) ^M^, 1 ^HtK^^^ISTT* 

10 0%, M) ^#ito ;^^k-^#ltta^o**^©S^S^c^v^fco 

^H-NMRCCDClg) 6 :2.90-3. 10 (3H, m), 3.83 (IH, brs), 5.01 (IH, d, J = 3. 0 Hz), 
5. 87 (IH, tt, J = 53.0, 3.0 Hz), 6.86-7.16 (7H, nO, 7.18-7.30 (IH, m), 7.40 
• (2H, d, J = 8.4 Hz), 7.64-7.76 (IH, ra), 8.14 (IH, d, J = 3.8 Hz). 
10 IRv max'^W:l717, 1597, 1508, 1470, 1431. 

7) (4RS, 5SR) -5- [4- {if V i^y-2-'^ y :^=.)V\ -4- 

[3- (1, 1, 2, 2-=TYyy)\^-^xi:^Y^l/)^Vi>)V\-\, S-^^iri^yy 

V'y-2-i>ry 

(2RS, 3RS) -3-t Ko'^i^-S- [4- {\f^)V'y-2-^)viri^=y) y 
16 -2- [3- (1, 1, 2, 2-7-Yyy7V:^^:i^V^i/)^y-J^ju]-:fuy<y 

m. (4. 4 9g, 9. 6 5^y^7K mm (Oy-Vy^ h^uyyy (6 0ml) 
.m^. i^y:^:^Ji^:^y^:^})/i-Ti^h^ (2. 2 9ml, 10. 6 ^ D ^yl^) thV 

^fvr ^y (2. 0 2AV ^/i^, 14. 5 5 y ^yv) muz.. 2 ^^;!)pfi3t^S Lfco 

RJtM^W^^. tK (10 0ml) mnK.XmB^f-/l- (1 0 Om 1 X 2) T'ttW 

— (^^f-> : g^^^^/V= 2 : 1-1 : 1) T'H^U S^^^5^/V-^drf->';0i6, 
SM^^iiT. (3. 5 6g, 8 0%) 

iH-NMR(CDCl3) 8 : 2. 28-2. 44 (2H, m), 4.20-4.30 (IH, m), 5.20-5.30 (IH, ra), 5.81 
25 (IH, d, J = 7. 5 Hz) , 5. 90 (IH, tt, J = 53. 1, 2. 7 Hz) , 6. 84-7. 00 (3H, m) , 
7.00-7.38 (5H, m), 7.39 (2H, d, J = 8.4 Hz), 7.68-7.78 (IH, m), 8.16-8.24 
(IH, m). 

IRv max'^cm"^ : 1753, 1589, 1508, 1489, 1468, 1431. 
mp 99-100°C 
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Anal. Calcd for CgjHisNgO^F^ : C, 59.74; H, 3,92; N, 6.06 

Found : C, 59.60; H, 3.85; N, 6.11. 

8) (4RS, 5 SR) -2-;^-^y-5- [4- (t°!Ji^i^-2-'l'>'l-;^=3f^v-) 

-4- [3- (1, .1, 2, 2-7" b7 7;i';tD^ h^i^) ^^i^/w] -1, 3- 
5 ;^d{^f-)/y v^:/-3-;(7;^5j^>i?t e r t-T"'^/!^ 

(4RS, 5SR) -5- [4- i}f ]} py- 2-^^ y ^:=-)V\ - A.- XZ- 

(1. 1, 2, 2-'T\yy)\^i^'^=^Y^V)^v^J')V\-\, '6-ir^'^V^)-J'V- 

2-;^-:x (3. 3g, 7. 1 4 ^ y^/l') (^r-fe h y/V (5 Om 1) ^1^131- 
^i?v>-t e r t-'f^JV (1. 8 7 g, 8.5 6 ^ y ^yl^) *5it)«4-N, N-v^7< 
10 'f)V\f^)V'y (8 7mg, 0. 71 5: y^/W) -^Mk.. ^mT'l 5:J>^^L^Co S 
"^mci^ (1 0 Om 1 ) SriPx.. (1 0 Om 1 X 2) -t?ttttll-/c„ tttti 

1 : 1) -Q^mi\M^^'^J^-^-^^'yi^^hW^^^'^X. (3. 4 6g, 

15 8 6 %) ^#fCo 

^.H-NMRCCDClj) 6 :1.50 (9H, s), 2.67 (IH, dd, J= 14.2, 8.4 Hz), 2.89 (IH, dd, 
J = 14.2, 4.8 Hz), 4.72-4.84 (IH, in), 5.71 (IH, d, J = 7.0 Hz), 5.89 (IH, 
tt, J = 53.1, 3.0 Hz), 6.59 (IH, d, J = 7. 6 Hz), 6.66 (IH, s), 6.88-7.28 • 
(8H, m), 7.64-7.78 (IH, m), 8.16-8.22 (IH, m). 

20 IRv max'^'cm"':1817, 1719, 1595, 1510, 1468. 
mp 123-124t) 

Anal. Calcd for C28H26N2QeF4 : C, 59.79; H, 4.66; N, 4.98 

Found : C, 59.83; H, 4.68; N, 4.96. 

9) (IRS, 2 SR) -2-t Kci^^/-2- [4- (fU v^y-2— fy^P^'Srv') 
25 yji^/l^] -1- [3- (1, 1, 2, 2-r h^7/W;:^D^hdf-v') ^yi^/l/] 

)VXi ^ l/W. t e r t ^T'f-zW 

.(4RS, 5SR) -2-;^=¥y-5- [4- (X^) V-V-^-^ tVir^-y) 7*=/^] 
-4-[3-(l, 1, 2, 2-x b7:7/l^;rP^ h^v/) ^V-J)V\-1, 3-;^^f- 
v^^-3-;^/wl?>'^t e r t-y^yl^ (3. OOg, 5. Z Z % ^) =^ )V) <r> :^ 
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^ (2 0ml) t::o. ^^'&im.\Yrt h y :i^<0 :^ ^ J - jvWHk (i 2. 8 
ml, 6 . 4^1) ;|fin;i^MT* 1 B#^ii# Lfco SJS^^I-tK (10 0ml) 
^AP^Ti^^3i^/U ( 1 0 0 m 1 X 2 ) T'jft m U;/;:., tttt;?^^ISfP:^&iK-e?5fci^ 

5 bS^i^^$-^Tg6*)2fe (2. 6 7g, 9 3%) ^#fCo 

*H-NMR(CDCl3) S :1.35 (9H, m), 2.64-2.80 (IH, m), 2.85 (IH, dd, J= 15.0, 4.2 
Hz), 3.23 (IH, s). 4.12 (IH. s), 4,64 (IH, d, J = 8.4 Hz), 4.93 (IH, s), 
5.89 (IH, tt, J = 53.1, 3.0 Hz), 6.92 (IH, d, J = 8. 4 Hz) , 6. 96-7. 10 (4H, 
m), 7.10-7. 20 (2H, m), 7.20-7.36 (IH, m), 7.38-7.46 (2H, m), 7,66-7.72 (IH, 
10 m), 8, 18-8,24 (IH, m), 

IRv max'^'^cm"^ : 1696, 1590, 1574, 1507, 1468, 1431. 
• mp 130-131°C 

Anal. Calcd for C27H28F4N2O5 : .C, 60.44; H, 5. 26; N, 5.22 

Found : C, 60.36; H, 5.06; N, 5.23. 

15 2 5 8 

N- { (IRS, 2SR) -2-t Ko=3{^V-2- [4- {"d)) )Vis-^^y) y 

:x,::^)V\ - l-C3-(l, 1, 2, l-'f Yyy jvii-xi:z.V^-y) ^:y-y)V\ zc^M 
-6, Kn-5H-<>-y^ [a] [7] T:/p? W >--!-;& K 

(IRS, 2SR) -2-tKn^V-2- [4- (t°y v':/-2-vf yV;^^^^-^) 
20 ^^jW] -1- [3- (1, 1, 2, 2-T ^yi;^ji.2 =^'f-JVU 

/W^5:/^t e r t-:/5=-/l^ (5 0 Omg, 0. 9 3 ^ U ^7P) {31 h U 
m. (1 Oml) -^^TL. 0°CTa 0^^^#L/Co ^J:&l^^l&fPmW7KT"t'fP U 

(3 om 1 X 2) Tttwufco wm.-^m^-^i'mrQm^x.. %m (» 

WB.-^ ^ ^-^i^ t? m$BM^\.f-c. n^m<or y V ^) )v (2 0mi)^^^(c • 

25 6, 7-v^t Ko-5H-^:^>^ [a] v'i^P^y7^:/-l-;&/l.;}sVi^ (1 7 5mg, 
0 . 9 3 ^ y :}o it;? 1 -oi^/u- 3 - ( 3 -v^^ ^jVT ^ y T'p tVU) ^/Vi^V' 
^ 5 F • i^^i^ (2 6 Smg, 1. 4 0 5; y ^/W) joia^l-fc Kn;3fi/^^y^ 

y r v-?\-imm (143 mg, 0. 93^y ^jv) •knx.xm^-^m-^m^ Lfco 

S^SI^SttK (15 0ml) -C«U (10 0inlX2) T*i*ttl Lfc 
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1-1 : 1) T*)fSiiU @1^i^^f'/W-^^f-i^d>b#l§^^-l^T> i6*Jtl (18 1m 

g, 3 2%) ^ntco 

6 'H-NMRCCDClg) 6 : 1.90-2. 08 (2H, ra), 2.10-2.24 (2H, in), 2.60-2.70 (2H, m), 2.82 
(IH, dd, J = 14.6, 10.6 Hz), 3.04 (IH, dd, J = 14.6, 4.0 Hz), 3.71 (IH, d, 
J = 3. 4 Hz) , 4. 62-4. 80 (IH, m), 5.00-5.08 (IH, m), 5.60-6.20 (2H, m), 6.23 
(IH, d, J = 11.6 Hz), 6.84-7.20 (lOH, m), 7.20-7.38 (IH, m), 7.48 (2H, d, 
J = 8.4 Hz), 7.64-7.76 (IH, m), 8.16-8.24 (IH, m). 

10 IRv max'^'cm'^ : 1644, 1590, 1507, 1468, 1429. 
mp 160-161'C 

Anal. Calcd for C34HS0F4N2O4 : C, 67.32; H, 4.98; N, 4.62 

Found : C, 67.09; H, 4.96; N, 4.56. 

MW\ 2 5 9 

15 4-:7/W^P-N- { (IRS, 2SR) -2-t: Kp ^iX- 2- [4- (fJJv^^-2- 
y( -7 0^:^/^2-1-13- (1, 1, 2, 2-X h7 7/l^;rna: b^s^V) ^ 

(IRS, 2SR) -2-t Kn=¥v'-2- [4- (tfy v^:/-2— f /W;d-drv') 73: 
-1- [3- (1, 1, 2, 2-r h7 7/P;tci^ b^^v-) ^l^P/^^l 
20 /W^^^^i^^t e r t-T'^/k (5 0 Omg, 0. 9 3 ^ V h V 7 /^^^^ 

(1 0ml) ^lia^. o°CTi o^'-^^Lfco s^&^^tr^fPMWTK-etl^lPU m 

m=^=}-jV (3 Om 1 X 2) T-ttmtfCo ttttil^^iafP^ill7K-ej5fei#-U (ilTK 
Mv>/"^.;/»>A) ^MJIM*tfCo am©T-fe HJ/V (2 0ml) ^|^(^ 

4-7/^;i-n-^7^ i^:/;^/^^!^'^^^ (1 7 7mg, 0. 9 3 ^ y ^;^) *5j;t>*l- 

25 3 - ( 3 -J;^ ^)VT 51 7 tVk) v'-f ^ K • ( 2 6 8 m g , 

1 , 4 0 ^ y io^xy-x-M ^x^^-y^v^ b y T^^— /I^tKIP^ ( l 4 3 m g , 

0. 9 3 ^ y ■kt^7LX^^-r^^'^m^\^f^o ^^^^tK (15 0ml) -C# 

f^U^ S^i^^^/U- (1 0 Om 1 X 2) -CtttfcitfCo m^WL-ki^. m^-^W^TQWUF. 

i5fc#L.^ (i^7K<9£^v>^';^'.i/e'i») m^^JEM^LfCo ^©ti^i^y:*^//^;^?^ 
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3.^ PV h^:^^^— i-^^-fy : B^^^^^= 4 : 1-1 : 1) T'l^MU 
ctif-;U-^^fy:;!)^P,ni^in^^Xs (3 1 2mg. 5 5%) ^#fCo 

*H-NMR (CDCI3) 8 -.2.88 (IH, dd, J = 14.4, 10.8 Hz), 3.11 (IH, dd, J = 14.4, 
4.2 Hz), 3.59 (IH, s) , 4. 76-4. 90 ( IH, m), 5.08 (IH, s), 5.88 (IH, tt, J = 
5 53. 1, 2. 7 Hz) , 6. 05 (IH, d, J = 7. 8 Hz) , 6. 90-7. 10 (3H, m) , 7. 10-7. 22 (6H, 
ra), 7.22-7.38 (IH, m), 7.40-7.60 (4H, m), 7.64-7,74 (IH, m), 7.84 (IH, d, 
J = 8. 4 Hz) , 8. 07 (IH, d, J = 8. 1 Hz) , 8. 14-8. 20 (IH, m) . 
IRv max'"W:1715, 1644, 1597. 1508, 1468, 1431. 
mp 176-1 77*C 

10 Anal. Calcd for C33H2sN204F6-l. OHjO: C, 63.26; H, 4.34; N, 4.47 

Found : C, 63.41; H, 4.07; N, 4.57. 

6 0 

(IRS, 2SR) -2-t Kadrv'-2- [4- (\^°]} i^^-S-^ V olz^ 
/V]-l-[3-(l, 1, 2, 2-x b 7:7 7^:^03: hdrv^) 
15 /^^^^t e r t-'/5^/V 

1) 4- i\fVi^:^-3-{/U:t^iy) ^S^i^^^^v^/^ 
4-t Vti^iy^M.^m^yP/i^ (2 5. 0 g, 110 5 y ^/H <DN, N-v>^ 

f•/^z|^/^AT5: K (6 0mi) M'^izt e r t--:fV^^y:tiV (1 2. a g, . 

iio$y-=e/i') ^M^. mm.x'i9^mwLfco Rn^^m^mB^^^^. a-^^i^ 

20 ^t°yv^:/(2 5. Og, 1 1 O^V^/^) ^^XJ^MB^ (1. 7 6g, 2 7. 2 
^y^/l^) iS^rjN, N-^p^f-z^^f/^AT^ K (SOml) 12 0t:T' 

8mmmw\^fz.o ^mm^^y^ MBv^x^iii^. sm^MB.m^\^fz.o mmm^ 
^ ( 5 0 0 m 1) ^M^mk^^^^ ( 5 0 0 m 1 ) T*f4tn Lfco ^\m.^7\^. 

25 )}tl^fV:fyyJ^^xi^V^jyA— (^^E^f-y : @l^^^/l<= 1 0 : 1-2;: l) 

T'i^Mu u^m (18. Og, 54%, fe0) ^mti. 

^H-NMR (CDCI3) 6 : 5. 36 (2H, s) , 6. 96-7. 06 (2H, m) , 7. 26-7. 50 (7H, m) , 8. 04-8. 12 
(2H, ra), 8.46 (2H, brs). 

IRv raax™W:1717, 1605, 1574, 1505, 1474, 1424. 
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2) 4- i}^Vi^y-3-^M^iy) 

A.- M^i^) ^S#^^>'v'>'^ ( 1 8 . Og, 5. 90^y 

:^;V) (7)31^^ (3 00ml) mM^l 0 i^/;^^ (50%-^7K, 

2. Og) <^iP;t. 7Kl^^^£T> 8 ot:T*i^^^^^bfco RfSI^^-fey-f ^^ffiv^ 

{11. 2 g , 8 8%) sr#yh. 

'H-NMRCDMSO-dg) 6 :7. 10 (2H, d, J = 8.8 Hz), 7.42-7.66 (2H, m), 7.98 (2H, d, 
J = 8.8 Hz), 8.47 (2H, s). 
IRv max'^W : 1690, 1597, 1574. 
10 mp 204-205t: 

Anal. Calcd for C12H9NO1,: C, 66.97; H, 4.22; N, 6.51 

Found : C, 66.88; H, 4.15; N, 6.42. 

3) 3-:^^y-3- [4- {M']) V'ly-Z-y^ jv:^^^y) y ^u/<l^U.^^^ 

* 

16 4- i\fVi^>-3-4/^:^^iy) ^B^B (11. 2g, 5 2. 0%]}^M (D 

"fYyy^Y^yyv (leomi) (cn, n' -fi)Vi!^=-iv^^y(%^V'-)v (9. 

2 8g, 5 7. S?;^^;^) -^t^TL. 3^»mjl»SLfCo SlS?^*M^T'^%*P 
''^^ XI ^^^/-^ hm.il 1. 7g, 2 8, 6^y^/U)Sr»P 

20 7:7^- (^drf-:/:@^^3i^/U= 1 : 1) t:-*t0t^ (1 4. Ig, 78%) 

'H-NMR(CDCl3) 5 :4.02 (2H, s), 5.20 (2H, s), 6.94-7.08 (2H, ra), 7.30-7.48 (6H, 
m), 7.90-7.96 (2H, m), 8.40-8.52 (3H, m). 
IRv max'^cnf^:1740, 1682, 1601, 1574, 1505, 1473, 1424. 
25 4) 3-;^=3E^y-3- [4- (t'U i^:x-3— |'/l-;^=3rv') y a^=-/i^l -2- [3- (1, 

[3- (1, 1, 2, 2-x h7y/V;ti3J^ h'Sri/) ^ai^^/k] ^^y— (4. 
97g, 22. 2^!; (D^m^^Jl- ( 1 0 0 m 1) ^mfi^Mit^- ^ VT^fVi^ 

=^)V{1. 8 7ml, 24. 2 $ y^/U) joJ;t>'M; J^^yVT^^' (3. 65ml, 
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^/w] :fn/-?:/^^:/v^/v (7 g, 20. 2^y^/w)(^i, h^i/^'$' 

y (8 Om\) mm^7hmiti'h}}t^J^ (8 0 6mg, 60%?fti4, 20. 2^y 

5 ^eju) ^M^, muvi'^mw^Lfco ^mm^^^m^Ltc ?i i^/ui^<D 1 , 2- 

v^^ h^i/^^V (1 0ml) ^I^^^STU. S^Jt^m^ 6 0°C\,Z.xi^^m4LfCo 
RJi^^m^ 1 ^^^®^T*^t* i Lfc^, IS¥PMW7kT*4'fP (300m 

10 •fy:mm=^'f/l^=2: 1) -e)lMLi6?Jtl.(6. Og. 5 4%, i^l^) ^#fCo 
^H-NMR (CDCI3) 6 : 3. 35 (2H, d, J = 7. 6 Hz), 4.60 (IH, t, J = 7.6 Hz), 5.08 (2H, 
s), 5.88 (IH, tt, J = 53.0, 3.0 Hz), 6.90-7.40 (13H, m), 7.86-7.98 (2H, m), 
8.40-8.52 (2H, m). 

IRv max'^'^cni-^:l740, 1684, 1601, 1574, 1505, 1473, 1424. 
15 5) (2RS, 3RS) -3-1: [4- (t^y t;^i^-3-^;I^;^^V) 

:7:t;^/k] -2- [3- (1, 1, 2, 2-7" hyyji^:tua^h-^iy) 



^itMH^ (2. 9 5g, 2 1. 6 S.V't/l^) (DiP:x.^/Ua^—TJ\^ il 0 0ml) 

WW.\^7ii.Mit^^Mi- hVt7^ii. 64g, 43. 35;y ^/u) ^Jnx.T^i&T* 

20 3 0^^mWLfCo ^^tlSr6*U 6^l-3-;^dr.y-3- [4- (t:°y v?:/- 3-^/1- 
:t^-y) 17 3:=/^] -2- [3- (1, 1, 2, 2-T- h7 7/l^:txnaLY^i^) ^:/v? 

/k] ypy-^>^^i^v>7u (6. og, 10. s^y^A M) oi;'n^5^>'uac>-7^ 

/V (5 Cm 1) ^?^^0t:iCT*IIx.T3 O^^^i^t^Li^Co EltMl^ 1 M^Mm^M K. 
XS,^^^±^. ^^MMj^X^W^s HI-tK ( 2 0 0 m 1 ) m&:xu^jv ( 2 

25 0 Om 1 X 2) Ttttil LfCo ttfcbl^^7K*5 J:tJ^ia?P:t:^7X-e?5fert (il7K«S 

^Ti6^t» (3. 13g, 7 3%) %#fc„ 

^H-NMR (CDCI3) S : 2. 92-3. 14 (4H, m), 4.86 (2H, d, J = 3.3 Hz), 5.03 (IH, s), 
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5.88 (IH, tt, J = 53.1, 3.0 Hz), 6.90-7.08 (7H, m), 7.18-7.32 (6H, m), 7.36 

(2H, d, J = 8. 4 Hz) , 8. 34-8. 40 (2H, m) . 

IRv niax'^W:l730, 1611, 1576, 1507, 1478, 1451, 1426. 

mp 120-122t; 

5 Anal. Calcd for C30H25NO5F4: C, 64.86; H, 4.54; N, 2.52 

Found : C, 64.91; H, 4.75; N, 2.56. 

6) (2RS, 3RS) -3-t: Kn=^v^-3- [4- (fJJ v?:/-3-^/W;r^v^) 

yanz^/U^ -2- [3- (1, 1, 2, 2-T h^^/V-^J-PJt hdrv/) ^y-JjU'} -fu 

10 (2RS, 3RS) -3-tFo^v'-3- [4- V i^:^- 3-4 M^-^) 7a: 
^/l'] -2- [3- (1, 1, 2, 2-7" Vyy/l-:^uziuh^-» ^^i^/Ul 
^^>'v>/U(3. OOg, 5. 3 8 ^ y^/l^) O^^y— (2 0 Om 1 ) 
1 0%/^°7v''>i>./'^^ (5 0%-^7K. 3 0 0mg) %iP;t. 1 ^ff tK^^^SSTT* 

iBtPsm^^ufco hT-^iiu hm^^mx^x^mm (2. sg, 

15 10 0%, M) M\^^m-iM^(D'^%'d^<oW^^z.m\^t^. 

^H-NMR (CDCI3) 6 : 2. 92-3. 10 (3H, m), 5.05 (IH, m), 5.88 (1H, tt, J = 53. 0, 3.0 
Hz), 6.96-7.16 (5H, m), 7.20-7.48 (5H, ra), 8.20-8.32 (2H, m). 
IRv max'®W:l711, 1611, 1578, 1507, 1480, 1427. 

7) (4RS, 5SR) -5- [4- (b:°y v?:/-3-'l'/V:t^v') y aL=.jV\ -4- 
20 [3- (1, 1, 2, 2-=rVyy)\^iS-na^Y^^y)^y^J)V\-\, Z-Hr^^V^) 

(2RS, 3RS) -3-fc Kd^^^-3- [4- (t°y v'i/-3->f/V;r!ar^/) 7a: 
ri/V] -2- [3- (1, 1, 2, 2-r h7 7/l^;tP h#ix) ^y^^/U'] -fu/^V 
#(2. 83g, 6. 08^ y^/K la^) ©7" h7t Kn77:/ (1 0 Oml) 

25 ^MiJis v'7al:^/^7J^;x.7J^y/^7i;?K (1. 4 4ml, 6. 695y^/V') i;hy 

^^/u-T $ >^ (1 . 2 7 ^ y ^}v, 9 . 1 2 ^ y ^)v) ^;(}nx.> i ^wmMU t 
fco ^^&M^;feS:;^^. tK ( 1 0 om 1) ■^nTLxmrn^'f ( 1 0 om 1 X 2) -e 
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(^drf-y : @^^a:^/l.= 4 : 1-1 : 1) ^CMI^U ^^^^J^-^'^'^l^i)^ 
i^W^^^tX^ ^tf^m (3. 5 6 g. 7 3%) ^#fCo 

'H-NMRCCDClj) b : 2. 24-2. 42 (2H, m), 4.22-4.32 (IH, ra), 5.12-5.22 (IH, m), 5.80 
(IH, d, J = 7.8 Hz), 5.90 (IH, tt,. J = 53.1, 2.7 Hz), 6.89 (IH, s), 6.96 
5 (IH, d, J = 7.8 Hz), 7.00-7.18 (3H, m), 7.26-7.40 (5H, m), 8.18-8.24 (2H, 
m). 

IRv raax^W : 1759, 1613, 1576, 1508, 1478, 1424. 
mp 123-124t; 

Anal. Calcd for C23H18N2O4F4 : C, 59.74; H, 3.92; N, 6.06 
10 Found : C, 59.60; H, 3.85; N, 6.11. 

8) (4RS, 5SR) [4- (t:°y v^:/-3-'l'/l-;t=^'» y 

-4- [3- (1, 1, 2, 2-v'Yyyjv^n=^Y^-y)-<'yV'}V\-i, 3- 
V i^y- 3 -y^^Ui^^m t e r t -^^/P 
(4RS, 5 SR) -5- [4- (t°!;v'^^-3-f/l^;d-=3ri>') :7a.^yP] -4-.C3- 
15 (1, 1, 2, 2-v-h7y/l^^r2:xih^iy) ^yi^JVl -1, S-J^^J^f-y !) v^V- 
2-:ty (1. 80g, 3. 8 9^y^yl-) <DT± hV (4 Om \). mWi^ 
—^^Z^-text-yfjl^il. 0 2g, 4. 6 7^]}^/^) *3J:04-N, N- 

f-zvif yv?>'(47mg, 0. 39^y ^/V) ^M^. m.M.V 1 ^rmW LfCo 
RltMi^Tk (10 0ml) ^M^^ g^^^^/l^ ( 1 0 Om 1 X 2) TttW LfCc 

1-1 : 1) xmmLmm^'^A — ■^■fi^:A>hn^^m^^x. mmn. si &, 

8 5 %) 4r#fCo 

^H-NMR(CDCl3) 6 :i.51 (9H, s), 2.65 (IH, dd, J= 14.2, 8. 8 Hz), 2.93 (IH, dd, 
25 J = 14.2, 4.4 Hz), 4.76-4.88 (IH, m), 5,69 (IH, d, J = 7.0 Hz), 5.91 (IH, 
■ tt, J = 53.0, 3.0 Hz), 6.58 (IH, s), 6. 66 (IH, d, J = 7. 6 Hz), 6.84-7.04 
(3H, m), 7.08-7.20 (3H, m), 7.26-7,36 (2H, m), 8.36-8,44 (2H, m), 
IRv raax'^W:1819, 1721, 1613, 1578, 1508, 1476, 1424. 
mp 146-147°C 
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Anal. Calcd for C28H26N2O6F4 : C, 59.79; H, 4.66; N, 4.98 

Found : C, 59.83; H, 4.65; N, 4.84. 
9) (IRS, 2 SR) -2-1: Kp=¥v'-2- [4- (t:°y v^y-3-'f;l^:^=arv') 
ya^^/u'] -1- [3- (1, 1, 2, 2-=fVyy ?vis-u=!LYii:%/) ^i/^JiVl az.'f- 

(4RS, 5SR) -2-;d-^y-5- [4- i^v-z-A 7:^^^^'] 

-4-[3-(l, 1, 2, 2-^ h 7 y'/l'JtP:!^ h ^:^v^/^] -1, 3-;t'¥f- 
v^:/-3-;«7/Vjj^^^ t e r t-T'^^V (1. 7 0g, 3. 0 2 ^ ]) ^^Jl^) O ^ 

^y-ju (10ml) ICO. 5m^:^miti-h])^j^<D?^^y-ji'mm (.7. 26 

10 m 1 , 3 . 6 3 ^ y ^Ji^) ^iPx.^i&T* 1 BtFslti^.UfCo Sf&^Kl-TK (10 0ml) 

mwx.xmm^'f-j^ii 0 0ml x2)X'i^mLtiommm^ma'k^jkx^m^u 

hni^^m^^XUil^m (1. 3 9g, 8 6%) ^#fco . 

iH-WMR(CDCl3) 6:1.35 (9H, s), 2.60-2.84 (2H, m), 3.45 (IH, s), 4.02-4.16 (IH, 
15 m), 4.63 (IH, d, J = 8. 4 Hz), 4.93 (IH, s), 5.90 (iH, tt, J = 52. 8, 3.0 Hz), 
: 6.96-7.10 (5H, ra), 7.24-7.34 (3H,.m), 7.41 (2H, d, J = 8,4 Hz), 8.34-8.44 
(2H, m). 

IRv max''^cni-^:i698, 1576, 1505, 1478. 
mp 123- 124^: 

20 Anal, Calcd for C27H28F4N2O6 : C, 60.44; H, 5.26; N, 5.22 

Found : C, 60,24; H, 5.45; N, 5.15. 

MMM 2 6 1 

N- { (IRS, 2SR) -2-t Kp=^v/-2- [4- (h']) i^:y-3-^ V 
-1- [3- (1, 1, 2, 2-'f\'7'7)\^:^'^^Y^^y) ^VJ'>^'\^^M 
25 -6, Kn-5H-^y>/ [a] [ 7 ] T l^:/- 1 -;^/^^>f- 5 K 

(IRS, 2SR) -2-fcKD^v'-2- [4- (IfU v^^- 3-^/^;t^v') 
-1-C3-(1, 1, 2, 2-7" h7 7/^;tD^ h^i/) ^>'v'/^] 
V^t e r t-:ff^;V (5 0 Omg, 0. 9 3^y^/W i-by7/^;^a@t 
Wl (lOml) ^Mtl. 0°CT1 Or^'^^LfCo^^Ci^^^^MPMW^T'tf'lpU @^ 
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• * 

(3 Om 1 X 2) T'ttWLfCc tttH^^Sr^fP:^4l7K-e?5fe?^ (Mt^ 

6, 7-v?t Ko-SH-O'^/ [a] i^ii^u^yTy-l-^/VSl^mil 7 5mg, 
0 . 9 3 ^ y ^/U) *3 J;0 1 3 - ( 3 ^/l^T ^ 7 tVu) ^j]^mz^ 

^ K ■ It^ii (268mg, 1. 40^ y *d J;t>* 1 -t Ko drv^^^^y' b 
y T i/-;^7KfP^ ( 1 43m g, 0. 93^ V^^^) ^M^X^m.X^^^mWLt:io 
RJ^Mt::^ (15 0ml) T*#i^ L> g^^jc^/l^ (l 0 Om 1 X 2) T'ttW LfCo 

t 

7mg, 5 6%) ^#fCc 

'H-NMR(CDCls) 5 :1.90-2.08 (2H. m). 2.10-2.28 (2H, m), 2. 60-2.70 (2H, m), 2.81 
(IH, dd, J= 14.8, 10.2 Hz), 3.02 (IH, dd, J= 14.8, 4.0 Hz), 3.97 (IH, s), 
4.60-4.80 (IH, m), 5.00-5.08 (IH, m), 5.60-6.18 (2H, m), 6.21 (IH, d. J = 
11.8 Hz), 6.90-7.20 (8H, m), 7.20-7.40 (3H, m), 7.40-7.52 (2H, m), 8.35 (2H, 
s). 

IRv max'^W:i642, 1613, 1576, 1505, 1478, 1426. 
mp 133-134°C 

Anal. Calcd for C34H3oF4N204: C, 67.12; H, 5.00; N, 4.60 

Found : C, 66. 98; H, 4.85; N, 4.61. 

MMM 2 6 2 

4-7/U;tn-N- { (I RS, 2SR) -2-t Kn^v^-2- [4- (l:°yv>V-3- 

ys^z^ju} -1- [3- (1, 2, 2-7^ h7 7/W;^nct hdf^^^) ^ 
zi^^M ~i-i-y hr^ 

(IRS, 2SR) -2-t Kp^;X-2- [4- i^'V M^i/) 
— /U] - l-[3-(l, 1, 2, 2-7" b7 7/^:^P^ hdrv') ^^v'/k] 
/W-^^y^t e r t-:/^/k (5 0 Omg, 0. 9 3 ^ y ^/W) l^: h y 7/U;e-D@^ 
^ (1 0ml) <lrARxL. Q>X,X\ O^j^Jgjf tfco ^^&^^^ia?PfiW7KT'^>fPU @^ 

m.^'f'jv (30ml X 2) Ttttuu/co w^M.-^mv^'kw^xm^x.. (^itK 
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31 ^/l^- 3 - ( 3 -P;^ f-J\^T ^ y T'P fcVW) ;(7/V#v>l' 5: K • mBM. ( 2 6 8 m g , 

1 . 4 0 ^ y ^/l^) *3 i t>* 1 -l: Kd =3r h y T /-/WtK^P^I ( 1 4 3 m g , 
5 0.9 3 ^ y^yU) ^m^XMUXi^^W^LtCo ^/SI^^tK (150ml) 

(1 0 Om 1 X 2) -eiSttlLTto ttttll^^TKx ia?n:tit7Ki?lii^ 

X2-?Y^yy (^drf-V : @^g^J^5^yV=4 : 1-1 : 1) T*!^i^U 
:r.^;V-^^-^l^t^hW^^^^X. (3 4 7mg, 6 1%) ^^fdo ^ 

10 'H-NMR(CDCl3) S :2.89 (IH, dd, J = 14.6, 10,6 Hz), 3.12 (IH, dd, J = 14.6, 
4.0 Hz), 3.59 (IH, s), 4,70-4.90 (IH, m), 5.14 (IH, s), 5.91 (IH, tt, J = 
53.0, 3.0 Hz), 6.00 (IH, d, J = 8. 4 Hz), 6.90-7.65 (14H, m), 7. 88 (IH, d, 
J = 8,0 Hz), 8.11 (IH, d, J = 8.0 Hz), 8.41 (2H, brs). 
IRv max'^W:l642, 1626, 1582, 1505, 1480, 1426. 

15 mp 183-184*C 

Anal. Calcd for CaaHggFgNjOi : C, 65.13; H, 4.14; N, 4. 60 

Found : C, 65.03; H, 4.01; N, 4.35. 

^JiM 2 6 3 

4~7/^;^-n-N- { (IRS, 2SR) -2- {Z-y ;Vitny -2-t Fd^ 
20 iy-l- C3- (1, 1, 2, 2-'ryyyj\^:^^:^y^l^)^yi^J\^']^^M -i- 

-ryvr^Y 

(IRS, 2 SR) -2-T^y-l- (S-^/V;^-^^^!;::/!^) -3- [3- (1, 1, 

2, 2-TVyy}\^:i"^^V^y) :7^— /W] yn/^:y-l-:^—;V (SOOmg, 
0. 8 3^y^/w) <0T±Y=^Y])JV (2 0inl) 4 - 7 o :7 ^ 

25 ;^/W7n>^ (1 5 6mg, 0. S Z ^ ]) ^^JV) io^'ai-^i^-'^/V-Z- {Z-J)^^;V 
r^yyPtVW) ;^7/l^Jj?v'-1'^ K-:^^ii (2 3 9mg, 1. 2 5^y^/V)*5ct 
t)?l-t KD^v^^:/:/hyry-/^7K^% (1 2 Zmg, 0, 8 3^y^/l/) ^ 
Mk.xmM.Xt^^mW\.fio S^&^K^tK (10 0ml) T'#fRU Wm^'f-^i^ (1 

0 Om 1 X 2) T'ttttibfco ^mm-^i^. mi'k'&^xmiFM^x^. ^^it mim 
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j^^^-^T^ ^^!^ (2 8 3mg, 64%) ^^fc, 

^H-NMRCCDCIj) 6 :2.85 (IH, dd, J = 14.6, 10.6 Hz), 3.03 (IH, dd, J = 14.6, 
5 4.4 Hz), 3.60 (IH, d, J = 3.8 Hz), 4.68-4.86 (IH, m), 5.10-5.20 (IH, ra), 
5.88 (IH, tt, J = 53.0, 3.0 Hz), 5.99 (IH, d, J = 8. 4 Hz), 6.92-7.60 (12H, 
tn), 7.84 (IH, d, J = 8. 0 Hz), 8.08 (IH. d, J = 7.8 Hz). 
IRv max'^'cm-' : 1642, 1626, 1601, 1590, 1539. 
mp .175-1 76*0 

10 Anal. Calcd for CzgHgiFeNOs-O. IH2O: C, 62.83; H, 3.99; N, 2.62 

Found : C, 62.62; H, 3.79; N, 2.52. 

MMm 2 6 4. 

4->'/^;^n-N- { (IRS, 2 SR) -2- (3-i^pn7ai::^/P) -2-t: Kp=¥v/ 
-1- [3- (1, 1, 2, 2-r h'^i^) ^^'v^/V] ^i^/U) -l- 

15 -ryvr^v 

(1RS, 2SR) -2-T^y-l- (3-^OD:7ai^/W) -3- [3- (1,1, 
2, 2-7^ h 7 7/1^:^13:31 h^e^/) :7j^^/k] 7° P /^° 1 /l^ ( 3 0 0 m g , 

0. 7 9 ^ y^/u) (DTir h yyi' (2 Om 1 ) ^|g^^:4-y/^;^p•:^:7^^>' 

;*/^7j?V^ (1 5 1mg, 0. 79^y^/^) 1-^^/1-3- (3-v^7«f^/^ 

20 T 5 y :/n l^/W ^ K • ^WM. (228mg, 1. 19^]} ^/W) *3 i 

TJ'l-t KP'^rv'^^'i/ MJTy-/WKfBife (12 2ing, 0. 7 9 ^ JJ ^/P) ^ 
MK.X^m.X^n^mWLf:Lo S^S^^^7K (l O Om l ) T'^IRL. @^^ai5^/W (l 
0 Om 1 X 2) TttUhiLfCo ttmi^^TK^ mQlkm7kXm^m^L. %m (MM 

bSI^^^^T. ge^tl (16 3mg, 3 7%) %#fco 

^H-NMR(CDCl3) 5 :2.84 (IH, dd, J = 14.4, 10.8 Hz), 3.01 (IH, dd, J = 14.4, 
4.2 Hz), 3.73 (IH, d, J = 3.9 Hz), 4.68-4,80 (IH, m), 5.06-5.12 (IH, m), 
5.88 (IH, tt, J = 52.8, 3.0 Hz), 6.02 (IH, d, J = 8.7 Hz), 6.92-7.00 (IH, 
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m), 7.06 (IH, s), 7.08-7.18 (3H, m), 7.24-7.40 (4H, m), 7.40-7.58 (3H, m), 
7.80 (IH, d, J = 8.4 Hz), 8.07 (IH, d, J = 8. 1 Hz). 
IRv max'^'cm"' : 1642, 1626, 1601, 1537. 
mp 177-178°C 

6 . Anal, Calcd for CagHgiClFsNO^ : C, 61. 15; H, 3.85; N, 2.55 

Found : C, 61.09; H, 3:70; N, 2.49. 

MMM 2 6 5 

4-:7/l-;^a-N- { (IRS, 2SR) -2- (2-7/k^P t°y v?>'-4-'l'/^) -2- 
t Kn^-i/-l- [3- (1, 1, 2, 2-7" hyyMx2:3^\^^>y)_ ^yi^juj 
10 -1-^7 hr ^ K 

^(IRS, 2 SR) -2-T5 /^l- (2-:7/V;tP t°y v^^-4-l'7W') -3- [3- 
(1, 1, 2, 2-x h7 7/^^Pcii h^v^) ya^:=.jv^ 'fx2y<^^-l-:^^jU (l 
.9 4mg, 0. 5 4^y^>'V) (DT±h^hV/\^ (2 0ml) 1^m^4-y/U:^vi 

il 0 Img, O. 5 4 ^ y ^/V) :fcJ;t/l -^^yi^-S- (3 
16 -i^p^f^/VT^yyntVv) ;(7/V'7j^'^<?-f ^ K-ii^;^ (1 5 4mg, 0. 80KV 

^/i') i^^-ai-tVu^u-<^^yY]}ry-jv^7K^a^ (8 2mg, 0. 54^y 

^/i^) S:APx.T^iaT-i^^«#bfCo Efii:^^^:^ (lOOml) T'^IRU i^i?^ 

^/v (1 0 0ml X 2) -etttflLfco mta^^Tl^s mark^T^x^mik^r^ U 

^dE^f-;/;6^bSji^^$^T. (1 8 9mg, 6 6%) ^#fc„ 

'H-NMR(CDCl3) 6 :2.80-3.02 (2H, m), 4. 39 (IH, s), 4.62-4.80 (IH, m), 5. 18 (IH, 

s), 5.60-6.20 (IH, m), 6.27 (IH, d, J = 7. 4 Hz), 6. 90-7. 20 (6H, m), 7.20^7.40 

.(2H, m), 7.42-7.62 (2H, m), 7.88 (IH, d, J = 8. 0 Hz), 8.02-8.20 (2H, d, J 
25 =6.2 Hz). 

IRv max"''cm'^:i642, 1615, 1601, 1585. 

mp no-nit; 

Anal. Calcd for C, 60.27; H, 3.82; N, 5.21 

Found : C, 60,04; H, 3.63; N, 5. 20, 
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MMM 2 6 6 

{ (IRS, 2RS) -2- (6-7/W:tn tfU i^'-E-^f /l^) -2- 
t Ko^-^^-l- [3- (1, 1, 2, 2-x h 7 7/^:^0 ^si h^af^v') 

5 (IRS, 2RS) -2-r5y-l- (6-:7/U;tt3t°y v^y-2-^/P) -3- [3- 
(1, 1, 2, 2-x h7 7/U;^P3i :7:3i::^/i/3 

ilL(3 0 0mg, 0. 7 5 ^ y ^/P) OTir MJ/l^ (2 Om 1 ) ^^K^C4-7 
/V::^p-^7i5i'l^^;?7/V^j^>^ (1 4 Img, 0. 7 5 5: y ^/W) \ l-^^/W3- 
( 3-^;^7« ^/l-T ^ y tVl-) ;^7yU7j<vJ-i' 5; K • (216mg, 1. 13 

10 5;y^/W > l-t KP^^riX-O'y^ y Ty-/V7KfP#3 (llSmg, 0. 755; 

y^/w) jo<fct;<hyaif^/kT^>' (1. 03 mi, 0. 7 5 ^ y ^;!jnx.T^ 

MT*^^^r#LfCo ^JSI^^tK (10 0ml) T'%f?U mB^'f'^^ (100ml 
^-frX^ (3 0 6mg, 7 6%) ^ntCo 

^H-NMR(CDCl3) 6 :2.82 (IH, dd, J = 14.4, 5.0 Hz), 3.02 (IH, dd, J = 14.4, 9.8 
Hz), 4.67 (IH, d, J = 5. 4. Hz), 4.80-4.96 (IH, ra), 5.10-5.20 (IH, m), 5.88 
(IH, tt, J = 53.0, 3.0 Hz), 6.42 (IH, d, J = 8. 8 Hz), 6.89 (1H, dd, J = 8. 2, 
20 2. 6 Hz), 7.00-7.20 (4H, m), 7. 20-7.40 (2H, ra), 7.40-7.62 (3H, ra), 7. 78-7.94 
(IH, m), 7.97 (IH, d, J = 8. 4 Hz), 8. 10 (IH, d, J = 7. 2 Hz). 
IRv max™W:l642, 1626, 1603, 1578, 1535, 1454. 
mp 185-186t: 

Anal. Calcd for Ca^HaoFgNgOj : C, 60.68; H, 3.77; N, 5.24 
25 Found : C, 60.40; H, 3.61; N, 5.14. 

M-^M 2 6 7 

4-7/^;^-o-N- { (IRS, 2SR) -2-t ]i^u^i/-2- {4-y / ^i^y 
-1- [3- (1, 1, 2, 2-r h7 7/k;rPJi>^e^) ^yi^^/W] - 
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(IRS, 2SR) -2-T^y-l- (4-7:n/^v'7*:^/W) -3- [3- (1, 
1, 2, 2-r b7:7/V;^-Dai h^E^v-) T'a/"?^'-!-;^— /V (3 0 Om 

g, 0. es^y^/u) (D7±h=^vv/^ (2 0ml) WM\^4-y^^:^^i'y^ 

Uyj^/UT^ym (13 1mg, 0. Q9^V^M (3-v=^ 
5 ^;WT ^ / y D tVv) :tijl^7j^x:^>( $ K • (198mg, 1. 0 3^]) ^/v) 

43J:W«i-t KD^ix^:^)/ hU ry— /wtKIb^ (1 0 5mg, 0. 6 9^]J^/^) 

^M^Xmm.X'^^^W Lfz. ^JS?K^;!K (10 0ml) T'#3iR L. f^H^i^^/U ( l 

0 0ml X 2) xmmLtCo ttW^^^7K l&fP:feM7KT'lili^?5fcrtt. (M:^m 
^•^i/^v-lJ^A) ^^^M^Lfc aMi^^i/y;«7>{/*7U;«7 7Ai5'n-r h^/7:7>l'- 
hWi^^u^'^X. ( 2 8 6 m g , 6 8%) ^#fc„ 

. *H-NMR(CDCl3) 6 :2. 85 (IH, dd, J = 14.4, 10.8 Hz), 3.10 (IH, dd, J = 14.4, 
4.2 Hz). 3.41 (IH, d, J = 3.0 Hz), 4.72-4.86 (IH, m), 5.04-5.10 (IH, tn), 
■ 5,88 (IH, tt, J = 52.8, 3.0 Hz), 5.95 (IH, d, J = 8. 7 Hz), 6. 94-7.04 (5H, 
15 m), 7.06-7.20 (5H, m). 7.28-7.40 (3H, m), 7.40-7.60 (4H, m), 7.81 (IH, d. 
J = 8.4 Hz), 8.08 (IH, d, J = 8.1 Hz). 
IRv max™'"cm"^:l644, 1626, 1599, 1590, 1537, 1508, 1489, 
mp 155-156°C 

Anal. Calcd for C34H26F5NO4: C, 67.21; H, 4.31; N, 2.31 
20 Found : C, 67.02; H, 4.27; N, 2.21. 

MMM 2 6 8 

« 

N- ( (IRS, 2SR) -2- (4-7/^;^t3>'^^/^) -2-t: KP^iX-l- { 3- 

[ ( h ]) y)\^irxi 7{ "f-iV) ^ir\ ^v^^M ^f-M -6 , Kp- 5 H-^y 

y Lai [7] Ty^uy-i-yU/u:ts^-^^ K 

25 1) 3- (4-:7/l^;;^-n73ic:^/k) -3-;t=^y-2- {3- C (hy7/V;rnp«f-/^) 

3- [ y ^ ^ )V) ^y -J' )VT )V (4. 8 2g, 2 3. 

1 $ y ^JV) (om^^^fV (6 0ml) ^^St-lt^bp* 9 y:^/U:^:=^/U ( 2 . 9 2 g , 
25. 5 5 y^/l^) ^JiXJ^hyj^f-ykT^^- (3. 87ml, 27. 8 ^ y ^/l^) 
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MLfco 3- (4-7/1-^0 73^;:^/^) -3-;e-^y7°^^^°y^a^^/^ (4. 8 7g, 
2 3. 2 5y^/U) (Dl,2-i^y^ hdri^^i^y (5 0ml) mm^TkMiti- h V 
!>A (0. 9 3g, 6 0%?fti4, 2 3. 2 ^ y ^/U) ^M^. ^UXUm^WL 
5 fco KJ^r>ISi-3feJCigM t/c ^ v^/^^$:co 1 , 2-:^;^ h^iy^^y (10ml) I^W. 

ia?pMW7KT'4'ftJ U i^i^i^yu (3 0 0ml x 2) Xi^mLfco ^6^±l^^^lr7K^ ^ 

10 bfi:|S^H$-1i:Tg6<3J^ (5. 6 7g, 6 1%) ^#fcc 

^H-NMR(CDCl3) 6 :1.12 (3H, t, J = 7.2 Hz), 3.26-7.42 (2H. tn). 4.11 (2H, q, 
J = 7.2 Hz), 4.56 (IH, t,. J = 7.5 Hz), 7.06-7.16 (2H, m), 7. 26-7. 38 (2H, 
m), 7.44-7. 54 (2H, m), 7.94-8.02 (2H, m). 
IRv max'®'cm"^:l738, 1688, 1599, 1508. 
15 mp 72-73t;. 

Anal. Calcd for CigHieFgOa S : C, 57, 00 ; H, 4. 03 

Found : C, 56.99; H, 4.06. 
2) (2RS, 3RS) -3- (4-7/^;^n7^;^/^) -3-t Kndrv'-2- {3- 

20 (S. 7 4 g, 2 7. A^V'^M (Di^^^^^^^—y'/l^ UOOml) 

^m^:^Bit^'C^Mi-v]) (2. 0 8g, 5 4. s^y^/w-) ^M^xmux 

-2- {3- [ {V])y;v:tu;f.^;v) ^^/v^/W 7"^^^°:/^cr.^/^ (5. 5 

g, 13. 7^y^/l') (50ml) mm^O^CiCXM^XS 

{^7k (200ml) Sr*Px.s i^i^zc^/i^ (2 0 0m IX 2) Tj6/±iLfCo ttW^Sr 

iflMU g6t)tl (5. 4 0g; 9 8%) ^#fCo 
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'H-NMR(CDCl3) 6:0.91 (3H, t, J = 7. 2 Hz), 2.88-3.10 (4H, m), 3.87 (2H, q, 
J = 7.2 Hz), 5.02 (IH, d, J = 4.8 Hz), 6.98-7.12 (2H, m), 7.18-7.52 (6H, 
m). 

IRv raax™W:1725, 1605, 1510. 
5 3) (2RS, 3RS) -3- (4-7/^;^P73i::^/l^) -3-t: Kn=¥i/-2- {3- 

(2RS, 3RS) -3- (4-77V;to7ji^/P) -3-t {3 - [ (h 

V yj\^:^r2 ^yi^ju) xi /^^V^:^^ JV (5. 3 0 g, 13. 17 

%^)^JV) (0:^9 (1 5 0ml) mmz.2%%im.\^^Y^) J^^i^WL (1 

10 3. 2 ml, 2 6. 4 ^ y ^/U) -kt^TL. ^MT#^S^Lfc„ m^^Wi^^W^. 

iM^:^i^^inx.i?t4i: tfc^s mnp^f-jv (2 o om i. x 2) -ettwbfco ttm 

^@i^^@*^^5^/W^^i^^^d:^bS^^$-B:Tg6<)tl (.3. 9 8g. 8 1%) Sr 

15 'H-NMRCCDCU 6:2.90-3.10 (3H, m), 5.07 (IH, s), 6.98-7.10 (2H, m), 7.12-7.42 
(5H, ra) , 7. 47 (IH, d, J = 7. 4 Hz) . 
IRv n)ax'^'^cm"':1712, 1607. 
mp 121-122°C 

Anal. Calcd for CnHiASF^: C, 54.54; H, 3. 77 
20 Found : C, 54.58; H, 3.80. 

5) (4RS, 5 SR) -5- (4-7/^;e-P73i::^;W) -4- { 3- [ ( MJ 7/^;^ 

(2RS, 3RS) -3- {A.-y JV-^ny :z.:=.jV) -3-fc Fc2drv'-2- {3- [ (h 

y 7/u;^-a^^/w) f-Hr'l ^V\>)V\ -^fuz-^v^ (3. 9 g, 1 0. 4 2 ^ y^/w) 

25 (^T t Ko:77>^ (15 0ml) Vy ^^^JVit^^^it^^) JVT V' (2; 

47ml, 11. 5^y */l^) thy :3if^/l^T ^ ( 2 . 18ml, 15. 6 5 y 

y ;<7 <y>;«7 7AjJ'n-rh:J^7>'^- (-^^r 1^ : @1^^^f-/^= 2 : 1 -@^^ai^/u) 
■eiflMU g^^^f-zW^drf-^-id^bll^^B^-^T. S6tJ^ (3. 4 5g, 8 9%) 
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^H-NMRCCDClj) 6 :2. 3.1 (IH, d, J = 3.0 Hz), 2.35 (IH, s), 4.20-4.34 (IH, m), 
5. 13 (IH, brs) , 5. 79 (IH, d, J = 7. 8 Hz) , 7. 04-7. 20 (3H, m) , 7. 20-7. 44 (4H, 
m), 7.54 (IH, d, J = 7,6 Hz). 
5 IRv max'^W:1755, 1609, 1595, 1514. 
mp 132-133^ 

Anal. Calcd for C17H13NO2SF4: C, 54.98; H, 3. 53; N, 3.77 

Found : C, 55.28; H, 3.47; N, 3.98. 
6) (IRS, 2 SR) -2-T5/-1- (4-:7yl-;tn7:iic:^yU-) -3- {3- [ (h 

(4RS, 5 SR) -5- (4-7yU;<}-t3 73^c^/U) -4- {3- [ ( b y ^ 

^;^] ^^v^/W - 1 , 3-s^^-fy^Vi^y-2-:t:yU. 30g. 3. 50 

^ ]) ^JU) (D:r.^ J—JV (3ml) 8 m.^-^mcT V U AtK^M ( 1 . 3 

Iml, 10. 5^il^/V) -^n^L^ 8 0^:1^X4 B#rBm#LfCo EJ^LXZ-i^ (2 
15 0ml) Sr*P;t. ^^auf-,v ( 5 0 m 1 X 2 ) T'ttttS LfCo tttt|^^7K*3 J; t>*^?P 

-m-iYr^m^ (Mtk^-^ i/;^ vt>^) lt g ( o . 8 g , 

7 7%) ^#fc:„ 



'H-NMR(CDCl3) 5 :l.80-2.30 (2H, m), 2.42 (IH, dd, J= 13. 6, 10. 2 Hz) , 2.83 
(IH, dd, J = 14.0, 2.6 Hz), 3.20-3.40 (IH, ra), 4.69 (IH, d, J = 4.8 Hz), 
20 7.00-7.20 (2H, ra), 7.20-7,56 (6H, m). 
IRv max'^'^cm"^:l752, 1605, 1508, 1476. 

7) N- ( (IRS, 2 SR) -2- (4-7/I^;^n7ai:::^/W) -2-t Fn^V-l- 
iS- C (hU 7/^;tn7<f"7^) ^;^] ^:^v^/W ol^jV) -6, 7->>l: Kn-5H 
[a] [7] T^^l^y-l-;^7/^/js>f-5: K 
25 (IRS, 2 SR) -2-T^y-l- (4-7/k;tn7a:.=yV) -3- {3- [ (M; 
y)Vis-u:^=^}V) ^;^] yaLZ=.jv\ -fuAv-\-:^—fV (4 5 0mg, 1. 51^ 
y^/V) ©r"fe>= h yyV (2 Om 1) :^^^tC6, T-v't Ko- 5 H-^vy [ a ] 
i/^ n^7"7^>'-l-:^yV4^>^ (2 8 4mg, 1. 5 1 ^ y ^/l^) jo 1 -oi^ 
7W3- (3-v^p(^/UT^y7"Pt:V^) ;^;Uxl^'i<?>r ^ K-4t^lg (4 3 5mg, 2. 
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2 7 ^ y^/i^) *3<fci>'i-t kp^^/'<:// h y r yuTKfpj^ (2 3 img, 1. 

5 1 5 y ^/l^) ^;!JP;tT^?£T?|l-^^# Ufco EJS^^^^tK (10 0ml) T'#f^ L. 

( 1 0 0 m 1 X 2 ) X^mm tfco ttttll^tr7X> l&^P:fe±i7KTiE]*k^# 

7W^e^^y'd>^nW^B^'^X. iS^tl (3 9 6mg, 5 1%) 
^H-NMRCCDClj) 6 :1.90-2.08 (2H, m), 2.12-2.24 (2H, m), 2.60-2.72 (2H, m), 2.81 
(IH, dd, J = 14,7, 10.5 Hz), 3.00 (IH, dd, J = 14.7, 4.2 Hz), 3.52 (IH, d, 
J = 3.6 Hz), 4.62-4.74 (IH, m), 5.00-5.08 (IH, m), 5.77 (IH, d, J = 8.7 Hz), 
10 5.88-5.96 (IH, m), 6.19 (IH, d, J = 12. OHz), 6.90-7.00 (IH, ra), 7.00-7.20 
(4H, m), 7,30-7.60 (6H, m). 
IRv max^^W: 1638, 1512. . 
mp 163-164t: 

Anal. Calcd for C28H215F4NO2 S: C, 65.23; H, 4.89; N, 2.72; S, 6.22 
15 Found : C, 65.02; H, 5.02; N, 2.79; S, 6.22. 

MMM 2 6 9 

4-7;W;tC3-N- ( (IRS, 2SR) -2- (4-^7/1^:^-0 :7 31 c=:/W) -2-t Ko^ 

V-l- {3- [ ( by 7/i-:tP^5^/^) f-:^2 -^^-v^/i^} ^^ju) -l-:^7^T^ 
K 

20 (IRS, 2SR) -2-T^/-l- (4-7/1^:^0:73.:^/^) -3- {3- C (hy 
y/V:tti;^=^/U) :7a:=/W ■yx2/<y-i-:t—Jl^ (4 5 0mg, 1. 5 1^ 

oT-feh^hy/V' (2 0ml) Mm^4-y/i^7^^i-y^uy:^;i^:^<ym 

(2 8 7mg, 1. 5 1 tS^Ul-3^'f-JU-3- {d^i^pi^/ur^yyu 

tVv) ^ K • mBM (435mg. 2. 275y ^/U) jo j;01 -k K 

25 D ^-y^yy h y T)/— /WKfqi^ (231mg, 1. Sl^y ^/l^) ^M^X^U 
X^^mWLtCo SiS^S^TK (10 0ml) X^$iL. ^m^c^ju ( 1 0 Om 1 X 

2) xmmLfz. tttn^s^TKx ma^mj^xmd^^u (MtKto-^^^^^^v' 

i^i^:t5^/l.= 2 : l-g^^oc^/k) TflML, @^^^5"/^-^^-y-:/;i^bS^^$^ 

507 



wo 02/059077 



PCT/JP02/00532 



B^!^ (44 7mg, 5 7%) $r#fCo 
'H-NMR (CDCI3) 6 : 2. 85 (IH, dd, J =15.2, 10.8 Hz), 3.04 (IH, dd, J = 15.0, 
3.9 Hz), 3.43 (IH, d, J = 3.6 Hz), 4. 70-4; 82 (IH, in), 5.04-5.10 (IH, m), 
5.98 (IH, d, J = 9.3 Hz), 6.92-7.02 (IH, m), 7.02-7.12 (3H, m), 7.30-7.58 
5 (8H, m), 7.77 (IH, d, J = 8.7 Hz), 8.08 (IH, d, J = 8.4 Hz). 
IRv max'"W:l642, 1626, 1601, 1537, 1512. 
mp 192-193*0 

Anal. Calcd for C27H20F5NO2 S: C, 62.66; H, 3.90; N, 2.71; S, 6.20 



10 MMM 2 7 0 

N- { (IRS, 2 SR) -2- (4-7/k;^a:7 3t::i;W') -2-t Rp^i^-l- [ (2, 
2, 3, 3-x h7 7/V;f n-2, 3-v>t:Ka-l, 4-^l^yi^:^^iyy-Q-^;l') 
^^/V] zc5^/i/} -6. 7-i^\i Kn-5H-^i^)/ [a] [7] T V i^- 1 /I' 

15 1) 2, 2, 3, 3 --r b 7 7/1^:^-0- 2, 3-v?tKn-l, A-^lyyz:^^'^^/ 

I 

2, 2, 3, 3 -r h 7 7/1^:^13-2, 3-v't:KD-l, 4-^:yyi^y^^-yl^- 
6-;^//^4^c^MJ/l' (5. Og, 2 1. 4 4 ^ y ^/U) (2 Om 1 ) ^l^iC 

mmm. (20ml) ^Mk.. ii^mmmmLfz. R}:t:M^mm'^. mmi^tci^^^ 

20 7KT'gfe#-U S6*3#3 (4. 7 6 g, 8 8%) ^mtCo 

'H-NMR(CDCl3) 6 :7.26 (IH, d, J = 8. 7 Hz), 7.90-8.00 (2H, m), 11.00-11.80 (IH, 
br). 

IRv max'"'^cni'^:l726, 1701, 1624, 1597, 1508. 
mp 103-104'C 
25 Anal. Calcd for C9H<04F4: C, 42.88; H, 1.60 



2) (2, 2, 3, hyy/U:tu-2, 3-v^tFo-l, 4-^yyi^:t^ 



:^^it])f'^M,T7i^%=^^Ail. 4 0g, 3 6. 8 9 ^ y ^/l-) Ox hyt K 
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uyyy {3 0ml) Mm^2, 2, 3, 3-7" h 7 7>'W;tP- 2 , 3->^t Kn- 
1, 4-^yyx^:t^iy>'-6-:fy/l^:^y^ (4. 65g, 18. 44^y^/^) ^ 

(3. 5 4 g, 8 1%) ^Wzo 
^H-NMR(CDClj) 6 :1.87 (IH, t, J = 6.0 Hz), 4.69 (2H, d, J = 6.0 Hz), 7.08-7.20 
(3H, m). 

IRv max™W:l611, 1510, 1441. 
10 3) 3- (4-7yU;^P73^::^y^) -3-:t^y-2- [ (2, 2, 3, S-'rhyy 

(2, 2, 3, 3-x by 77^:^0- 2, 3-i^tKD-l, A-^yyi^:^^^/'^- 
6t-(M ^^J—)^ (3. 4 8g, 14. e^y^/^) M {1 0 0 va. 

15 \) 25ml, 16. 1 ^ y^/v) *3j;t;f h y 

^5^7VT $:/(3. 05ml, 21. 9^y ^/l^) ^SD£x ^ST* 2 ^PbI^^ UfCo 

5^^^^J±@*Up{i^/W#:?^MU^o 3- (4-7/l/;^P7:n = 
. /W) -3-;t=3ryyo/>°:^^J-^/V' (3. 07g, 14. 6 ^ y ^/^) © 1 , 2-v? 
p( ^ariy3l^V (2 0ml) ^^^tJlTK^^b-^-hy 1>A (0. 58g, 6 0%?fiti, 

20 1 4 . 6 ^ y */^) mxi^^ 1 B#&ijt# bfco m.^m:.^\^m% bfc^ ix/i- 

•f^SOl,. 2-v^^ \^^y:^^y (10ml) :^^^^^iTb. S^&i^^^MfJlT;^^- 

(3 0 Om 1 X 2) trttaiLfco W^m^i^. ^fP:feil7K-e|ii»it (il 

25 (^^i^:/ : @^i?^5^;P=4 : 1) •^'^^\MB.^^)\^-^^-^yt^hW^^vi 

■ 

^^X^ma (4. 4 9g, 7 1%) tr#fco 

*H-NMR(CDCl3) 6 :l. 12 (3H, t, J = 7. 2 Hz), 3.30 (2H, d, J = 7.5 Hz), 4. 11 (2H, 
q, J = 7.2 Hz), 4.51 (IH, t, J = 7, 5 Hz), 7.03 (3H, s), 7.08-7.20 (2H, m), 
7.96-8.04 (2H, m). 
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IRv raax'"W:l736, 1688, 1599, 1508. 
mp 83-84'C 

Anal. Calcd for CgoHigOsFg: C, 55.82; H, 3.51 

Found : C, 55. 87 ; H, 3. 42. 

5 4) (2RS, 3RS) -3^ (4-7>'W;e-P7a^-/U) -3-t Kp^^:^-2- [ (2, 
2, 3, 3-7"h7 7/V:^a-2, 3-S^tKn-l, 4-^:yy^i^:t^iyy-6-^ /u) 

M-itM.^ (2. 7 9 g, 2 0. 5 ^ y ^/P) (Z)v?Ji5=-/V^— X/l^ (1 0 0ml) 
^l^lCTk^-fbT^: hy>i7A(l. 55g, 40. 9^]} m^?iXMM.V 

10 SO^ffi^Lfc. ^^#)<lr5*U. ^m\^3- (4-7/^;^P7a:^/^) -3-;^=3{^y 
-2- [ (2, 2, 3, 3-7" h7 7>'W;^P-2, 3-i^b:KP-l, 4-^:yyp^^ 

i/:/-6-f/v) (4. 4g. lO. 2^!;^/w) (ZJv'^ 

^,v:^^=f)V ( 5 0 m 1 ) Wm^o ''Z\cx1s}^7lX 3 0 5^^^^ Ufco . 1 

■ ^^^n^XmJ^^-k^t). IS^PM#7KT'4ifP^> Mt^l^K (2 0 0ml) ^^JBx.>"i^ 

15 m.=^=f-)v (2 0 Om 1 X 2) TirttHtfco ttWlg^7K*3 iU'^fp^ltTkT^^^U 

(*$7XW-^^-t>v'^-^> ^^MiLi6^!^ (4. 4 0g, 10 0%) 

'H-NMR(CDCl3) 5 :0.95 (3H, t, J =7.2 Hz), 2.84-3.02 (4H, m), 3.80-4.00 (2H, 

m), 4.96-5.04 (IH, m), 6.84-6.90 (2H, m), 6.96-7.10 (3H, m), 7.30-7.40 (2H, 
20 m) . 

IRv max'*W:1725, 1607, 1510. 
Anal. Calcd for ^nS^yf^^^'- C, 55.56; H, 3.96 

Found : C, 55.33; H, 3.97. 

5) (2RS, 3RS) -3- (4-7;W;^-D73i^/^) -3-t Kn^V-2- [ (2, 
25 2, 3, 3-x h7 7yU;^n-2, 3-v>fcKn-l, )V) 

(2RS, 3RS) -3- {A-yjV:^ny:E.=:.;v) -3-fc Kn:^v^-2- [ (2, 
2, 3, 3-7" h7 7/l^;tn-2, 3-v^tKP-l, A-^yyV':^^i/y-Q-y(;v) 

p^f^/i^] yo^N°:/^^f-/w (4. 2 0 g, 9. 7 1^ (r>:^^ j^jv (2 o 
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ml) mmc2m^y^Biti-hV ^J^T^mm (9. 7 mi, 19. 4^];^;u)^ 

m^f-^^ (2 0 Om 1 X 2) vmmLtc, ttW^^7K*5j;i/ia^^ife7KT«fci^U 

5 bfflS^^-&Ti6<J2^ (3. 5 0g, 8 9%) ^ntco 

^H-NMRCCDClg) 6 : 2. 84-3. 10 (3H, m), 5.08 (IH, s), 6.80-6. 92 (2H, m), 6,92-7.12 
(3H, m), 7.26-7.42 (2H, m). 
IRv max™'cm"*: 1752, 1676. 
mp 90-91°C 

10 Anal. Calcd for CigHisGsFg: C, 53.48; H, 3.24 

Found : C, 53.48; H, 3. 18. 
6) (4RS, 5 SR) -5- (4-7/U:^n7ai=/V) -4- [ (2, 2, 3, 3- 
Th7y^^:^^-2, 3-i^t Kp-1, 4-^:/>'v';t'^^/>'-6-^/U)^^/u] - 

1, 3-;^'^1^y3;i»-2-;t>' 

15 (2RS, 3RS) -3- (4-77P;^P 7 -3-t Ki='^v'-2- [ (2, 

2, 3, S-T" h7 7/u;^p-2, 3-v^tKp-i, 4-^://v^;^=¥i/:^-6-^/w) 

p^f^/l^] ■7'n/-?>'^ (3. 3g, 8. 1 6 5 y ^/^) b7t: Kn77^ (1 2 
. Qm 1 ) ^^gle:, v'7 3^^yt'7jN;<>7jNy/l^Tv? K (1. 9 4ml, 8. 985y^/V) 
i b ij ai=F/i>T 5: (1 . 7 1ml, 12. 2 ^ y ^/V) ^;!jqx.. 1 RtTOS« 

7 4 g , 8 4%) tr#fc:o 

^H-NMR (CDCI3) 6 : 2. 20-2. 40 (2H, m), 4.18-4.30 (IH, tn), 5.28 (IH, brs), 5.79 
(IH, d, J = 8.2 Hz), 6.77 (IH, s), 6.81 (IH, d, J = 8.8 Hz), 7.00-7.20 (3H, 
25 ni), 7.20-7.40 (2H, m). 

IRv max™'cm"^:1751, 1736, 1611, 1513. 
mp 191-192^: 

Anal. Calcd for C18H12F5NO4: C, 53.88; H, 3.01; N, 3.49 

Found : C, 54.06; H, .3.22; N, 3.60. 
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7) (IRS, 2 SR) -2-T^y-l- (4-:7;W;^P7a^^/l') -3- (2, 2, 

(4RS,, 5SR) -5- (4-:7/W;tD7 3^^yW -4- [ (2, 2, 3, 3-T h 
5 77yk:tcr-2, 3-v>tKo-l, 4-^:/yi>;^^v':/-6-1'/U) -1 , 

3-;^-=¥f-:/y v'^-2-;ty (1 . 50g, 3. 7 4 ^ y ^;^) OJ^iJ' y —yi^ ( 1 
0 m 1) 8 m.^7miti- h V t7 J^^Tk^m i 1 . 4 0 m I , 11. 2^y^/V) 

^AB;i^ 8 0X:i^xm^MWLtco ^^&^g^;l7K (2 om l ) ^;!)P;i^ i^i^^^/v (5 
0ml X 2) TttWtfdo i^m^AisXXfma^MTi^-^m^L. (MtKSIE^ 

g^t> (0. 8 1g, 5 8%) tr#fCo 

'H-NMR (CDClj) 6 : 1, 00-1. 60 (2H, br) , 2. 36 (IH, dd, J = 14. 0, 10. 2 Hz) , 2. 80 
(IH, dd, J =14.0, 2.8 Hz), 3.18-3.30 (IH, m), 4.62 (IH, d, J = 5.2 Hz), 
6.90-7.00 (2H, m), 7.00-7.14 (3H, m), 7.30-7.42 (2H, ni). 
15 IRv max'^'cm"' : 1605, 1508, 1279, 1219. 
mp 87-88''C 

Anal. Calcd for C17H14F5NO3: C, 54.41; H, 3.76; N, 3.73 

Found : C, 54.40; H, 3.66; N, 3.66. 

8) N- { (IRS, 2SR) -2- (4-7/U^c :7ai:i/l^) -2-1: 1- 
20 [ (2, 2, 3, 3-x h7 7/V;tn-2, 3-v^b:KD-l, 4-^yyi/:t^^y:y- 

^^/V] J^^/W -6, 7-v^t Kci-5H-^;/i/ [a] [7] T^^U 

✓'-l-;(7/W/i^>f-^ K 

(IRS, 2SR) -2-T^y-l- (4-y/\^:tuy:j^^;U) -3- (2, 2, 3, 
3-x h7 7/^;^n-2, S-v^tKP-l, 4-^>'y v^^drv':^-6--f/^) >^d/^ 
25 :/-l-;^-/V (2 5 Omg, 0. 6 7 ^ U ^/W) OT-fe b:^ by /l- ( 2 0 m 1) ^ 
m^6, 7-v^t Yn-5H-^yy [a] iy^ti^-:fy'y-i-:^;u:^y^ (12 5 
mg, 0. 6 7^y^/^) *Dj;th'l-J^'f-/l^-3- (3-v^^5=-/UT^/yn tVl^) ;^ 
/U;J<i;?-l' ^ K • ( 1 9 1 m g , 1. 0 0 ^ y *3 1 -t Kn 

y)/ h y rV—)Vim\^li (102mg, O. 675y ^/U) JSriPx.TEt&T?i||^^ 
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WLtCo RfKM^:^ (1 0 Om 1 ) V^^U BB^i"^^ (1 0 Om 1 X 2) "Ctt 

@^i?^^/^-^=^i^^J5^e)S^H^H$■^•C. ifi^tl (2 5 7mg, 6 9%) ^ 

'H-NMR (CDCI3) 5 : 1. 90-2. 10 (2H, ra), 2.12-2.26 (2H, ra), 2.60-2.74 (2H, ra), 2. 79 
(IH, dd, J = 14,6, 10.2 Hz), 2,95 (IH, dd, J = 14,6, 4.4 Hz), 3.35 (IH, d, 
J = 3.8 Hz), 4.50-4.70 (IH, m), 4.98-5.08 (IH, ra), 5.78 (IH, d, J = 8.8 Hz), 
5.84-6.00 (IH, m), 6.19 (IH, d, J = 11.6 Hz), 6.90-7,20 (8H, m), 7.38-7.50 
10 (2H, m). 

IRv inax^cm'':1636, 1607, 1510. 
mp 184-185^; 

Anal. Calcd for C29H24NO4F6: C, 63.85; H, 4.43; N, 2.57 

Found : C, 63.79; H, 4.70; N, 2.64. 

15 HJfef !l 2 7 1 

4-7/U;ra-N- { (1 R S, 2 SR). -2- (4-7/^;tn7 3:::^7^) -2-t Kn^ 
i/'-l- [ (2, 2, 3, 3-^ h7 7/U;^-ci-2, 3-v?tKn-l, 4-^:^:/v^;r 

^^^v-Q-^)v) ^=}-)V\ :3Lf-)V\ -x-yy Yr^Y 

(IRS, 2SR) -2-T^/-l- (4-77U;tn7ai^/U) -3- (2, 2, 3, 
20 3-7^ h7 7>'W;*-tJ-2, 3-v^tKn-l, A.-^V-/ \/^^-y^y-^-4 )\^) 'Z^'^^^^ 
V- 1 -^-/^ (250mg, 0. 675!) ^/W) ©T-fe h-h!;;^(20ml) ^ 
?^lc:4-7yv;^-p-:^7t? U^^;57/W/i?>'^ (1 2 7mg, 0. 6 7 5 !) -^t/P) *3 i t)« 
1 -:s.^)V- 3 - ( 3 - v^p( ^/UT 5: y If /V) ;^;/W)4^^i^-f 5 K • W^M. (19 1m 
g , 1 . 0 0 5 y ^/l') *3 J;t;« 1 -t Ko v-^^^^Z h U ry-zuy^c^na^ (10 2 
25 mg, 0. 675!) ^/l-) ^^)PKT^fitr«W tfCo E^&V^^IttK (10 0ml) 
-e#-3^L. gp^J^^yW (1 0 Om 1 X 2) T*tWLfCo tttl:l^S^7K> lafR^^-C 

j^^^-^T. n^l^ (2 9 0mg, 8 0%) Sr#fCo 
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*H-NMR (CDCI3) 6 :2.84 (IH, dd, J = 14.6, 10,6 Hz), 3.02 (IH, dd, J = 14.6, 

4.0 Hz), 3.27 (IH, s), 4.64-4.82 (IH, ra), 5.09 (IH, s), 6.04 (IH, d, J = 
.9,0 Hz), 6.90-7.22 (7H, ra), 7.36-7.66 (4H, m), 7.77 (IH, d, J = 8.0 Hz), 

8.01 (IH, d, J = 8.2 Hz). 

5 IRv max™W:1642, 1626, 1603, 1534, 1512. 
mp 193-194^: 

Anal. Calcd for C28HigN04Fe: C, 61.43; H, 3.50; N, 2.56 

Found : C, 61.32; H, 3.57; N, 2.58. 

mMM 2 7 2 

10 N-[(1RS, 2 SR) -1- (4-t e r t-:/^/k^>';^/^) -2- (3-i^nD7 
3i^/^) -2-t Kods^i^Ji^/W] -6, Kn-SH-^^-y [a] [7] 

1) 2- (4-t e r t-'ff-/U-^:yi^/U) -3- ( S-^J' p p 7 j;c:^/l^) -3-;t^y 

15 (4- t e r t-T'^/V'^aii^/W) (1 4. Ig, 86. 0^ y ^/W) 

(Dm^^f-/^ ( 2 0 0 m 1) Bmcmt^ ^ (7.47ml, 94. 

e^V'^M :3^XUhV =^f-J^T^y (18. 0ml , 1 2 9 ^ ^/l^) ^Mx.^ 

3- (3-:^DP:73i=:/k) -3-;^^y>^o/>°>'^:ii5^/^ (1 9. 5 g, 8 6. 0 5 

20 y^/t-) 2-i>;i h^>'=^'^y {i 0 0ml) BW\^:^Mit'rh]} ^J>. is. 

4 4 g , 6 0 %mB, 8 6. 0 5: y ^ji^) ^M^. m.M.X' 1 0mm.p^ tfco 

Lfc7< i^/l-W^(D 1 . 2 -i?;^ Y ^1^=^^ V (10 ml) ^^gSr^KT 

(3 0 0ml X 2) -^^tbufco tt^i^^^7K^ ^fp:^4fcK-eiii2>:?5feif u (ii 

-r- (^d5.f-^.||^^^yp=4 . 1) -e!^^U@6^«fe (3 1. 1 g, 9 7%) 

^H-NMR (CDCI3) 6 : 1. 13 (3H, t, J = 7. 0 Hz) , 1. 28 (9H, s) , 3. 29 (2H, d, J = 7. 4 
Hz), 4.11 (2H, q, J = 7.0 Hz), 4.54 (IH, t, J = 7.4 Hz), 7.08-7.18 (2H, m), 
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7.22-7.44 (3H, m), 7.48-7.56 (IH, m), 7.81 (IH, dt, J = 7.6, 1.6 Hz), 7.89 
(IH. t, J = 1. 8 Hz) . 
IRv max'"'W:1738, 1694, 1570. 
Anal. Calcd for CzgHagClOg 0. IHgO: C, 70.53; H, 6.77 
5 Found : C, 70.38; H, 7.02. 

2) (2RS, 3 RS) -2- (4-t e r t-T'^/V'^i^v'/W -3- na 

(22. 3g, 163. 6^!J ^fV) (Z) v^^^/l'^-X/V (5 0 0ml) 
^ISt^7Kmfb4^'>m-:^hy (12. 4g, 3 2 7. 2 ^ y ^/V) »;tT^ia. 
10 T*3 Oi^^t^LfCo :^^tltr6*U 6mk^2- (4-t e r t -^^/W^y v'/l-) - 
3- i3-^V2Viya:.=.M -3-:t^y:fvjy<ym^^^^ (3 0. 5g. 8 1. 8^ 
y Ov^cc^yuai— x/^( 2 0 0 m 1 ) MW.^ 0 °C\CXM^X 3 0 ^j^m.W b/Co 

]^\$:m^iM^Mm^ii\i^ri^}^^^±^. '^ktk (2 ooini) t^n^.^ mm=^^^ 
/K2 0 om 1 X 2) x^mi^tco mmm^7ii^xnmn^^7^'(:^ii^u m 

15 Mm-^ V lJ7 A) ^MJEM* t i 6*Jtl (26. 8 g , 87%) ^#fCo 

^H-NMR(CDCl3) 6 :0.92 (3H, t, J = 7.0 Hz), 1.27 (9H, s), 2.80-3.00 (3H, ra), 
3! 14 (IH, d, J = 3.0 Hz), 3.80-4,00 (2H, ra), 4.96-5.04 (IH, m), 7.01 (2H, 
d, J = 8. 4 Hz) , 7. 18-7. 30 (5H, m) , 7. 41 (IH, s) . 
IRv raax'"''cm'':l728, 1713, 1597, 1574. 

20 Anal. Calcd for C22H27CIO3 0. SHgQ: C, 68. 83; H, 7. 34 

Found : C, '68. 71; H, 7.32. 

3) (2RS, 3 RS) -2- (4-t e r t-:/f^>'^^:Xv'y^) -3- (3-^.pn 

(2RS, 3RS) -2- (4-t e r X-':f^)\^^V-J')V) -3- (3-^nn73^ 
25 ^;W) -3-1: Kp^v'^p^'^V^^J^^/I' (2 6. 5g, 70. 7 3: D ^/V-) ^ iJ' 
J-)V (200ml) mm\^2^%im.KCt y y '^J^-^Wi (7 Om l , 140^ 

\.tJk. i^^cc^/V (5 0 Om 1 X 2) TtSttitfCo ttWIS^7K*3j;t)«t&fp^lt7K 
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^^•fyA^hW^is ^"tX g ( 1 5 . 0 g , 5 9%) ^ntCo 
'H-NMR(CDCl3) 6 :l.28 (9H, s), 2.80-3.10 (3H, m), 5.08 (IH, d, J = 4.0 Hz), 
7.00 (2H, d, J = 8.4 Hz), 7.20-7.30 (5H, ra), 7.41 (IH, s). 
IRv max'"''cin"^-1713, 1599, 1576. 
5 mp 117-118^0 

Anal. Calcd for C20H23CIO3: C, 69.26; H, 6.68 

Found : C, 69. 18 ; H, 6. 68. 
4) (4RS, 5 SR) -4- (4-t e r t-:/^/V^^^v^/^) -5- (3-^ PP 

10 (2RS, 3RS) -2- (4-t e r t-:/^/^^:/^^/^) -3- (3-i:7po7i 

=/U) -3-t Kt3^v'7°t3/^°i^i^ (1 4. 5g, 4 0. 6 ^ y^/l') <Dx h7t K 
(4 G Om 1 ) ^Ml-> v?7a^c:^/'^^;^7M;/V'Tv'K (9. 6 3m.l. 4 
4 . 7 5 y */V) thV ^^f-JX^r 5::/(8. SOml, 60. 9^j; ^/V) SrJtlP^x 

1 ^mmmi \^t^o wMmiWc^Wi. ^^je®* tTto ^m^j-tK ( 5 o o m i ) 

T*i5fe#-U S6<)i^ (9. 6g, 6 9%) ^%tz.. 

^H-NMR (CDCI3) 6 : 1.29 (9H, s), 2.04-2.36 (2H, ra), 4.16-4.30 (IH, m), 5.03 (IH, 
brs), .5.76 (IH, d, J = 7. 6. Hz), 6.96 (2H, d, J = 8. 4 Hz), 7.24-7.40 (6H, 
20 m). 

IRv max'^W:i734. 
mp 215-216°C 

Anal. Calcd for C20H22CI NOg-. C, 69.86; H, 6.45; N, 4.07 

Found : C, 69.65; H, 6.46; N, 4.10. 
25 5) (IRS, 2 SR) -2-T5: /-3- (4- t e r t-'/f-/^>'ai^/^) -1- 
(3-^ pay 31 c:./!^) fu/^lz-X-ir^jV 
(4RS, 5 SR) -4- (4-t e r X -•:f jV^V-y )V) -5- (3-iJ'nn7ji 
^/H -1, 3-;r=3rf-y y v^^^-2-::^:/ (9. 50g, 2 7. <q%3^}V) (O:^:^^ 
/-/l^ (7 0ml) :^^lC8M^7hi^ib-^M) I^^AtK^IS (1 7, 3ml, 138 
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^y^/V) 8 CCl^lTi^^^^LfCo S^&?^tC7K (2 0ml) ^^Bx.. m 

m^f-/^ (50ml X 2) -cmmLtz, mmm^:^i^^xfmaikm:^x'm^u ^ 

m m^m^-^^^i^^-^) ^»i^*U iS^tl (8. 8 2g. 10 0%) ^# 

5 ^H-NMR(CDCl3) 5 :1.30 (9H, s), 2.31 (IH, dd, J= 14.0, 10.6 Hz), 2.73 (IH, 
dd, J = 14.0, 3.4 Hz), 3.22-3.34 (IH, m), 4.67 (IH, d, J = 4. 8 Hz), 7.05 
(2H, d, J = 8.0 Hz), 7.24-7.36 (5H, m), 7.42 (IH, s). 
IRv inax'^W:l597, 1574, 1512, 1474. 

6) N-C(1RS, 2 SR) -1~ (4- t e r t-l/^/V^^^v'/U) -2- (3- 
10 iJ'ap:7 3ic^/l/)-2-t KP=¥^^^f-yW]-6, Kc-5H-^:/y [a] [7] 

Typ^l/^^-l-;^7/^^'3ri^^ K 

(IRS, 2 SR) -2-T^y-3- (4- t e r t-y'^JUy -1- (3- 

. tJ'nnyaici^/l^) >^a/-?:/-l-;^— (3 5 5mg, 1. 1 7 5; U ^/l^) (^T-fe h 
= hy/U (2 0ml) ^*Klw6, 7-v^fc Kn-5H-^:/i/ [a] ^ u ^z^y" 
15 (2 2 0mg, 1. 1 7 ^ y ^/W) *5 j; T>' 1 3 - (3-v?p< 

^/WT ^ / y D tVv) ;^;>'W/J^v^>i' ^ K • (336mg, 1. 76?y ^/w) 

*3j:U^l-t Kn'^i>'^>y' h y T)/— /l^TKfPife (1 7 9mg, 1. 1 7 ^ y ^/V) 

^M:txmmx'ii^mw ufce ^/^ciKSr* ( i o o m d t'#^ l. mB^^^i^ ( i 

OQml X2) -Cttfctltfco ^4ta^^^7X^ I&|p:i:li7k-e«i^j5fc?^ U (ilTK^iiS 

^fi$-^-C. i6<Jit^ (3 4 8mg, 6 4%) ^#fCo 
*H-NMR (CDCI3) 6 :1.30 (9H, s), L 90-2. 08 (2H, m), 2.10-2. 24 (2H. m), 2.60-2.78 
(3H, m), 2.96 (IH, dd, J = 14. 4, 4. 8 Hz), 4.35 (IH, d, J = 4. 4 Hz), 4.60-4.76 
26 (IH, m), 4.98-5.06 (IH, m), 5.67 (IH, d, J = 7. 8 Hz), 5.88-6.02 (IH, m), 
6.28 (IH, d, J = 11.8 Hz), 6.88 (IH, dd, J = 7. 4, 1.4 Hz), 6.98-7.18 (4H, 
nO , 7. 20-7. 38 (8H, m) , 7. 47 (IH, s) . 
IRv max'"W:l633, 1514. 
mp 142-143*^ 
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Anal. Calcd for C3iH34Cl NO^: C, 76.29; H, 7.02; N, 2.87 

Found : C, 76.19; H, 7.15; N, 2.83. 

N- [ (IRS, 2SR) -1- (4-t e r t -yf-/k^>'v'/k) -2- (3-^dp7 

(IRS, 2 SR) -2-T 5; y- 3- (4-t e r t -1- (3- 
^xxxxyzi^c^jV) yp/-?:x-l-;r— /l^ (3 5 5mg. 1. 1 7 ^ y ^;^) ©T"fe h 
^MJ/V (2 0ml) :^^S}c:4-yyl';e-p-^:7i5'V>';^7/U7isV^ (2 2 3mg, 1. 

1 7 ^ y •=E-/u) *3 j; t;? 1 3 - ( 3 -✓^^ ^y'wr ^ / y n tVk) :^;/W7|^'i;?-f ^ 

10 K • (3 3 6mg, 1. 7 6 ^ U ^/U) *5j;t>*l-t Kn=¥^/^yi/ h y T 

i/-/l'7KfB#J (179mg, 1. 17^y =^)V) ■^M^X'MMX^-^m^X^f^. E 
J^^I^SttK (10 0ml) -e^i^L, l^^j^^yl- (1 0 Om 1 X 2) "CttlilLfcio ^ft 

15 1-2:1) T'i^MU M^^/^-^=3r1^i^:^>bSIS^$■^T. (3 3 3m 

g , 6 1 %) ^#fc„ 

^H-NMR (CDCI3) 6 :2.74 (IH, dd, J = 14.4, 11.0 Hz), 3.02 (IH, dd, J = 14.4, 
4.4 Hz), 4.15 (IH, d, J = 4.4 Hz), 4.70-4.86 (IH, m), 5.04-5.12 (IH, m), 
5.85 (IH, d, J = 8.0 Hz), 6.90-7.20 (4H, m), 7.24-7.60 (8H, in), 7. 89 (IH, 
20 d, J = 7.6 Hz), 8.07 (IH, d, J = 8. 0 Hz) 
IRv max'^'cm"^:l640, 1624, 1599, 1580, 1514. 
mp 144-145t: 

Anal. Calcd for CaoHggCl FNOz'O. IH2O: C, 73.27; H, 5.98; N, 2.85 

Found : C, 73.05; H, 5.74; N, 3.09. 

25 MMM 2 7 4 

N- [ (IRS, 2 SR) -1- (4-t e r t-Zf'f-JV^>'i:^;l^) -2- 

(IRS, 2 SR) -2-T^/-3- (4-t e r i-y^^/Vy ^r.^^/]^) -1- (3- 
i^tiuya:.^jU) y\2y<y-i-:t—A {1. Og, 3. 1 5 ^ ]) <DT± 
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VVJi' i4 0ml) 1^mi^5-i!^tiui-y^uy:^;u^:ym (6 5 img, 3. i 

:^^l^(7 2 5mg. 3. 7 8 ^ P ^/V) *5ctt>*l-k Kn ^V^^-y MJ T^- 
/^zKSlt! (4 8 2mg, 3. 1 S^y^/l^) ^MK.XMM.-V^^m¥Lf:Lo EUtM 
5 ^tK ( 2 0 0 m 1 ) -e#|R ( 2 0 0 m 1 X 2 ) Vi^m LtZo tttHI^ 

1:1) -e^i^u i^^^5^/^-^=^-^^v;6^bS^^^•^T. {\. 0 4 g. 

6 6 %) ^#fc:o 

10 'H-NMRCCDClg) 6 :l.31 (9H, s), 2.74 (IH, dd, J = 14.2, 11.0 Hz), 3.01 (IH, 
dd, J =14. 2, 4. 4 Hz), 3.98 (IH, d, J = 4. 4 Hz), 4.70-4.88 (IH, m), 5.02-5.10 
(IH, m), 5.90 (IH, d, J = 8.0 Hz), 7.13 (2H, d, J = 8. 4 Hz), 7.22-7.60 (lOH,, 
m), 7.73 (IH, d, J = 8.8 Hz), 8.31 (IH, d, J = 8.4 Hz). 
IRv max'^'^cm"':l636, 1572, 1518. 

15 rap 112-113t: 

Anal. Calcd for C30H29CI2NO2 : C, 71.15; H, 5.77; N, 2.77 

Found : C, 71.10; H, 5.83; N, 2.56. 
MMM 2 7 5- 

N- [ (IRS, 2SR) -1- (4-ter t -zf =^ ;V^l^ -J ;V) -2- {Z-^uny 
20 :x^=-jv) -2-t -5-7/V;^n-l-f 7 hT5: K 

(IRS, 2SR) -2-T^y-3- (4-ter t-^^JVy a^^-M -1- (3- 
p /U) ^a/>°i/-l-;^-— (3 0 Omg, 0. 9 A ^ ]} ^JV) (DT± V 

M;/^ (2 0ml) MWfi^5-y^U:^X2i-y^uy:^/U:^ym (l 8 Omg. 0. 
9 4 5:y^;w) *5j:t>*l-J^f-/i'-3- (3-i^^f"/WT^ / :/n kVw) j^z/i^t}?-^^ $ 
25 K -411^:^ (2 1 7mg, 1. 1 3 5: !J ^/W) *3 J;t>* 1 -t Kn dr^>^<^>/ h y T 

y-^U'TKfPtl (145mg. 0. 94^!) :k.X mm.X^^^mW tfco E 
Ji&^R^TK (1 0 Om 1 ) -e^i^t. mm^^^^ (1 0 Om 1 X 2) -ettttiUfCo 
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1) -eflMU mm^TJi^-^^i-yi^hWi^^n^'^x, (0. 2 4g, 5 

3%) $r#fCo 

'H-NMR (CDCI3) 6:1.31 (9H, s), 2.74 (IH, dd, J = 14.2, 10.6 Hz), 3.01 (IH, 
dd, J = 14.2, 4.4 Hz), 4.02 (IH, s), 4.70-4.88 (IH, m), 5.07 (IH, t, J = 
4.0 Hz), 5.89 (IH, d, J = 7. 0 Hz). 7.04-7.20 (4H, m), 7.22-7.44 (7H, m). 
7. 50 (IH, s), 7.60 (IH, d, J = 8. 4 Hz), 8.12 (IH, d, J = 8.4 Hz). 
IRv max'^'cm"^ : 1636, 1595, 1584, 1520, 1507. 
mp 102-103*^ 

Anal. Calcd for C30H29CIFNO2 : C, 72.47; H, 6.04; N, 2.82 

Found : C, 72.47; H, 6. 23; N, 2.60. 

MMM 27 6 

1) 2- (4-t e r t-^ h^i^/^^^^i^JV) -3- ( 3 -jJ^ n a 7 a^^/W) -3- 

(4-t e r t-y'h^JfV^oi^/^) ;^^/— (5.. 0 g, 27. T^y^/U) 
om^^'^Jl^ (7 0ml) (2. 36ml, 30. 5 

^ V ]} ^^yi^T ^ y 05. 8ml, 4 1. e^y^yp) ^Mx.. ^ 

- (3-^ ux2-7aLz:Ljv) -3-:^^yyu/<l^m^^^i- ie. 29g, 27. 7 ^. y 

^eju) 01, 2-i^?i h^^y^^^y (50ml) mmi^Tkmiti-h V ^ J>> (1. 1 

ig. 6o%^si4, 2 7. 7 5:y^;w) ^M^. m.t^x*immm¥\^tLo 

mmULtz^i^/l^^Ol, 2-^^/' V^^y^^ly^ (1 Oml) ^li^^^^TU R 

0 om 1 X 2) T'tttHLfCo ttwis^Tk. mv^^m^xmmt^^^. m-Mm 

{■^^•tly:mm=^^jV=A : 1) TSK0Lg6^i^ (8. 2 6g, 7 7%, liM) 

2) (2RS, 3RS) -2- (4-t e r t-:/hdrV;V'-<:/v>/W) -3- (3-^ 
pn7a;^/u) -3-fc Kn^v'7°P^->°:/^^5^/^ 

M-iYMM^ {b. 79g, 42. S^y^yU) (D-^^=f-;Va^^y-J\^ {l 5 Qml) 
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^WK7i(^Mi\:>^^Mi- M^iJ'i^Cs. 22g, 85. 0^ y^/i') ^M^x^mx- 

-3- (3-:^nn:7ai^;U) -3-;t^y7'n/^y^j:'5^/U (8. 2 6g, 2 1. 2 
^ y ^/u) <Di;^cn^/vai— x/W ( 1 0 0 m 1 ) ^^^^Sr 0°Cic:TiB;tT 3 O^mWL 

5 /c, Si^;;^- i^^i&^^;!jp;tTSJ^;;^ihfc. H{-7ic (2 o om i ). ^M^. 

(2 0 Om 1 X 2) T'ttttitfCo ttW^^SfTKjB J:tt«l&fP^:^7KT'gfci^U 1^ 

77^— : 1 0 : 1-2 : 1) X*)ftiSl U i (7. 1 2 

g . 8 6 %) ^#fc„ 

10 'H-NMR(CDCl3) 6 :0.94 (3H, t, J = 7.0 Hz), 1.30 (9H, s), 2.80-3.00 (3H, m), 
3.12-3.22 (IH, m), 3.89 (2H, q, J = 7.0 Hz), 5.01 (IH, s), 6.80-6.88 (2H, 
m), 6.92-7.00 (2H, m), 7.20-7.30 (3H, m), 7.42 (IH, s). 
IRv max'^W^ : 1726, 1609, 1597,. 1574, 1507. 

a) (2RS, 3 RS) -2- (4- t e r t-:/ h=^->:^/^^>'v?yW -3- O-:^' 

15 xixiy z^=.}V) -z-MY'^^v:fxi/<vWi 

(2RS, 3RS) -2- (4- t e r t-:/ h^v^/^^^-v^/W-) -3- (S-i^'PP 
7ji^/P) -3-t: KP^^/T^nz-^V^^f-zu (7. 12g, 18. 2 ^ U ^/^) (D • 

(6 Om 1) ^^^l-2^^7K^^e;":?-h y e7A7K^^ (1 8. 2ml, 3 

6. 4^y^/i-) ^-u^^ ■^m.xwm^\^fz.. ^^m:^^%. i^^^t^^^p 

20 TLW^h Ltzm. mm^'^ji^ (2 o om i x 2) xmm mmm^Ti^i^xxj^^ 

:n'^/W-^dr i^ l^Ht^^ ^l^^n $ "^T S 6*Ji^ ( 4 . 7 0 g , 8 2%) ^#fCo . 
^H-NMR(CDCl3) 6 :1.29 (9H, s), 2.80-3.02 (3H, m), 5.06 (IH, d, J = 4.4 Hz), 
6.80-6.90 (2H, m), 6.90-7.02 (2H, m), 7.20-7.30 (3H, m), 7.42 (IH, s). 
25 IRv max'^'cm"^:1713, 1705. 
mp 81-82''C 

4) (4RS, 5 SR) -4- (4-t e r t-y b'^v^/W^::/;^/!^) -5- (3-^ 

(2RS, 3RS) -2- (4-t e r t-zf h^^y/l^^^^i^M -3- (S-t^'PP 
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yoLC^/]^) -3-th*u^xy:/vi^<:^m (4. sog. i4, 3^V^M (DThy 

t Vtiyyi^ (1 5 0ml) :il:=./U^^7.:^}) ;VTi^ {3 . 3 9ml , 

15. 7 ^ y ^/l^) hU ^f-/WT 5; y ( 3 . 0 0ml, 21. 4 5: y ^yW) ^;!jn 

X.. i^mfiiiMufco m^m^m^'^. m&^^vfco mw'm^7i<. (200m 

B^HUS6^i^ (4. Olg, 8 0%) ^#fCe 

'H-NMRCCDClg) 6 :l.32 (9H, s), 2.18 (IH, dd, J= 13.8, 11. IHz), 2.28 (IH, 
dd, J= 13.8, 3.9 Hz), 4.18-4.28 (IH, ra), 4.95 (IH, s), 5.76 (IH, d, J = 
7. 8 Hz) , 6. 90-6. 98 (2H, m) , 7. 24-7. 30 (2H, m) , 7. 30-7. 40 (4H, in) . 
IRv max™W:1734, 1507, 1476, 1435, 1391, 1364. 
mp 165-166°C 

Anal. Calcd for C20H22NO3CI: C, 66.75; H, 6.16; N, 3.89 

Found : C, 66.65; H, 6.26; N, 3,69. 
5) (IRS, 2 SR) -2-T^ y-3- (4-t e r t-:/h^v-^^:7a^=/P) -. 
1- (3-;^nP7ji:^yV) y p /•? 1 /l^ 

(4RS, 5SR) -4- (4-t e r t-y' h^^^/i^^^i^M -5- {S-^ uu 

yaL=z/v)-i, z-ir^-f^/V-Jiy-^-i^y (3. 8 0g, 10. 6 5;i;^;p) (d 

^^y-yl- (2 Oml) ^|g(z:8M^7KiE^b^hy.!>A7X^?g (3. 96ml, 3 

1. 7$y^/v) ^M^. 8 ccjcxewm^f tfco ^mm\^7i^ (20mi) ^ 
Mx., mm.=^^^^ (5 om 1 X 2) T#mL;fe„ ^mi^a^i^ ^■c^mm-kmy^x-m 

/I'-eSM^ L i (2. 6 7 g, 7 6%) ^#fCo 

^H-NMR(CDCl3) 6 :1.32 (9H, s), 2.30 (IH, dd, J = 13. 8, 10.4 Hz), 2.70 (IH, 

dd, J =13. 8, 3. 4 Hz), 3.22-3.34 (IH, m), 4.67 (IH, d, J = 4.8 Hz), 6.86-6.96 
(2H, m), 6.96-7.06 (2H, m), 7.20-7.34 (3H, m), 7.42 (IH, s). 
IR V max'^'^cm"* : 1574, 1507, 1476, 1366. 
rap 93-94^: 

Anal. Calcd for C19H24NO2CI: C, 68.35; H, 7.25; N, 4.20 
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Found : C, 68.21; H, 7.28; N, 4.18. 
6) N-[(1RS, 2 SR) -1- (4-t e r t-T'h^v'/V'^^^v'/t') -2- (3 
~^uu-73L=^jU) -2-t KDdfi/:3if-/>] -6, Kp-SH-^V)/ [a] 

[7] T:^^^^-i-;^7/w4?^f-^ K 

5 (IRS, 2 SR) -2-r (4- t e r t-T' h^v'/Wy^^^/W -1- 

(3-:?' a P2 7ai— /P) P^P/'^^'-l-;^-— /I^ (3 0 Omg, 0. 9 0 ^ V <D 
T-feh^MJ/V (20ml) m^\^6, 7-v^t Kd- 5 H-^V^ [a] Vi^n^ 
7'x:^-l-;«7/V#:/^ (1 6 9mg, 0. 9 0 ^ y^/'l^) *5J;tJ«l-^^/W3- (3 
-v'^ f-/VT 5: 7 T^n tVv) ;&/V7}?i;>f 5 K • MMM (258mg, 1. 35^y 
10 ^/^) *3j:01-t: KP^iX^^^-y h y T)/— /i^TKlPi^ (1 3 8mg, 0. 905 
y^/U) ^ifl;iT^?£-e«^#LfCo R^&?^&7K (lOOm.l) T'#^U 

(1 0 Om 1 X 2) T'ttWtfCo ttW^S^7K. iafP:^:fcKT'l®i^kl5fe# U ^ 

^yy^— (^^^s^f-:/ : @^^^f-/w=4 : 1-2 : 1) T'Jft^U g^i^^^/w^^ 
15 f-y;{)^bSIS^$^T. (3 5 Img, 7 7%) <|f#fCo 

^H-NMR(CDCl3) 6 M. 32 (9H, s), 1.90-2.08 (2H, m), 2.12-2.24 (2H, m), 2. 60-2.76 
(3H, m), 2,94 (IH, dd, J = 14. 6, 4. 4 Hz), 4.32 (IH, d, J = 4.0 Hz), 4. .58-4, 72 
(IH, m), 5.00-5.08 (IH, .m), 5.73 (IH, d, J = 7. 6 Hz), 5,92-6.08 (IH, m), 
6.33 (IH, d, J =12,0 Hz), 6,88-7,20 (7H, ra), 7.24-7,36 (3H, m), 7.47 (IH, 
20 s). 

IRv max'"^cra"':1640, 1507. 
mp 180-181'C 

Anal. Calcd for C3iH34N03Cl: C, 73.87; H, 6.80; N, 2.78 

Found : C, 73.62; H, 6.81; N, 2,85. 

25 mi^M 2 7 7 

N- [ (1 RS, 2 SR) -1- (4-t e r t-Zf h^'Sy/l'^yi^^/V) -2- (S-^J'n 
P7:t:^/i^) -2-t KP=3fiX^^/i^] -4-7/^;^o-l--^7 hr 5 F 

(IRS, 2 SR) -2-T 5 7-3- (4-t e r t-Zf V'^i^^^y -1- 
(3-:^ P p:7ji^/V) Zfn/<y-l-:^^ju (3 0 0mg, 0. 9 05!J*y'U) <D 
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m 

g, 0. 9 0 5:y-=e/^) *5it>'i-ccf-/i.-3- yotvu) ^jv 

^J^'v'-l' ^ K • ilLi^it ( 2 5 8 m g , 1 . 3 5 $ y^/l^) *3j;t)«l-t: Kn^^/'-^y 
T^/-JVimm (I38mg, 0. 90^1; ^1]]!i^xmMX^Wm.W 
5 Ljto ^^^^^ (1 0 Om 1 ) T'#f?U ( 1 0 Om 1 X 2) T*i*|ii 

. ;w=4 : 1-2 : 1) T^MMU @^i?^^/^-^^i^^d^bfi^^^$^T^ (2 
7 8mg, 6 1%) ^#fCo 
10 'H-MMR(GDCl3) 6 :1.32 (9H, s), 2.73 (IH, dd, J= 14.6, 11.0 Hz), 3.01 (IH, 
dd, J = 14.6, 4.4 Hz), 4.13 (IH, d, J = 4.0 Hz), 4.66-4.82 (IH, m), 5.10 
(IH, s), 5.87 (IH, d, . J = 8.6 Hz), 6.90-7.02 (3H, rn), 7.04-7.16 (3H, m), 
7.26-7.38 (3H, nO, 7. 44-7.60 (3H, m), 7.95 (IH, d, J = 7. 6 Hz), 8. 02-8. 10 
(IH, m). 

15 IRv max'^cm"^ : 1640, 1626, 1599, 1582, 1507. 
mp 161-162'C 

Anal. Calcd for CjoHjgNOsClF: C, 71.21; H, 5.78; N, 2.77 

Found : C 71.10; H, 5.94; N, 2.53. 

MMM 2 7 8 

N- [ (IRS, 2SR) -1- (4-t e r t h df- _2- (3-jJ?a 

(IRS, 2SR) -2~TKy-3- {A-t e t t-y'h^^yjl'ya:.^jU) -1- 
(3-^P PP'o:^/!^) :/nyN°>-i-;^«-;V (3 0 Omg. 0. 90^])^/^)© 
T±V=^h]);^ i2 0ml) 5-1^X2 ni-y^uy:fy;\.:^:yi^ (I g gmg, 

25 0.905]) H^XUl 3 - ( 3 - v^7< 'f-JVT %jyn tVl/) 1^ )Vir^i> 

^ 5 K • (2 5 8mg, 1. 3 5 5 y ^/i^) *5i;t>*l-t Kp 

y T)/-/^7Kfp^ (i38mg, 0. 905y ^)v) m^^Lxm^xm^w^ tfc 

W^m^ii^ (1 0 Om 1) T%f^U (1 0 Om 1 X 2) t'tttBbfc 
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1-2 : 1) iri^i^U Wm^'^^^-^^^y^^bWi^Mi^^Xs gfi^fe (1 3 6in 
g, 2 9%) ^ntco 

'H-NMR(CDCl3) 5 : 1.32 (9H, s), 2.72 (IH, dd, J = 14.4, 11.0 Hz), 3.00 (IH, 
5 dd, J = 14.4, 4.0 Hz), 3.96 (IH, d, J = 3. 6 Hz), 4.70-4.84 (IH, m), 5.09 
(IH, s), 5.90 (IH, d, J = 8.2 Hz), 6.93 (2H, d, J = 8. 4 Hz), 7.10 (2H, d, 
J = 8.4 Hz), 7.14-7.62 (8H, ra), 7.78 (IH, d, J = 8. 4 Hz), 8.32 (IH, d, J 
= 8.4 Hz). 

IRv max'^cm-^:l638, 1572, 1507. 
10 mp 132-133°C 

Anal. Calcd for C30H29NO3CI2.: C, 68.97; H, 5.59; N, 2.68 

Found : C, 68.68; H, 5.69; N, 2.53. 

mMM 2 7 9 

(IRS, 2SR)-2- (4-yjU}i-uyaL::^/U) -2-t Kn^rv'-l - {3- [ (h 
15 y 7/l^;^a^^/l') :^/l^:^:=-/ly'] :t'^>'V;&yW^ ^ t e r t-t/'^^/U 

1) (4 RS, 5 SR) -5- (4-7^^^12:7 31^/1^) -2-;^=2ry-4- {3- [ (h 

I 

r t-zf'^Ji^ 

(4RS, 5RS) -5- i4:-yju:tx2y:,^=^jv) -4- {3- [ (by^/l^i^Pp^ 
20 f-;w) ^>v^/^} -1 , 3-:t^1^/y v^:/-2-:t:/ (2. 06g, 5. 55 

5 y^/V) (DT± h= h y/l^ (2 0ml) ^^^tCZL^i^v^- t e r t-^^yU (1. 
45g, 6. 6 6 ^ y ^/k) *5J;04-N, N-v^T^^/Vt^y v^>- (6 8mg, 0. 

5 6 5 y ^m^, mux* 1 mmmw ltco ^^s^^i-tk ( i o o m i ) ^^m^., 
g^^^^/v ( 1 0 0 m 1 X 2 ) -ettw Lflo ttl±l^^^7K^ mu^^Tkxmik^^ u 

Y^yy^— (^=¥f-:/ : 8^^:31 f-yu=l 0 : i-l : 1) X^%\MWl^^)V- 
^^'^Vf>--hW^^%^X. g6^i^ (2. 17g, 8 3%) ^^fCo 
'H-NMR(CDCl3) 6 ;l.54 (9H, s), 2.62 (IH, dd, J = 14. 4, 9.0 Hz), 2.96 (IH, dd, 
J = 14.4, 4.0 Hz), 4.76-4.88 (IH, ra), 5.67 (IH, d, J = 6.8 Hz), 6.73 (IH, 
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d, J = 7.8 Hz), 6.82-7.00 (3H, m), 7.04-7.20 (3H, m), 7.39 (IH, d, J = 7. 8 
Hz). 

IRv raax'^'"cm"' : 1823, 1725, 1611, 1597, 1514. 
rap 112-1 13t; 

Anal. Calcd for C22H21NO4SF4 : C, 56.05; H, 4.49; N, 2.97 

Found : C, 56.08; H, 4.56; N, 2.98. 

• J 

2) (4RS, 5 SR) -5- (4-7yU';^P7:t^/l^) -2-;tdry-4- {3- [ (b 

V y)Virn 7« ^yp) 7.}Vii!^:=.)V\ ^v^J)V] - 1 , 3 -ir^^-/ V x^i/- 3 

^ t e r t -rff-jv 

(4RS, ^^"9.) {^-y jv-^viy I {Y^) 

y)V^u:^=f-?V) ^^y-^M -1, ^-^^^-J )} V'^y-^-iJ e r 

t-:f^/V (1. Og, 2. 1 2 ^ y^yk) (DT-fe h U/W (1 0 Om 1 ) 
i-iii ^^^-^-b y (1, 3 6g, 6. 3 6^y^/V) (^tKS;^ ( 5 0 m 1 ) 
^^JPx.fCe 1 0 ^0^=7-:=- !>i=^(41mg, 0. 21^y 

^APX.. ^^SS^bfCo K'^WL^^m^. 7X (1 0 Om 1) ^n^^ t^^a-^/W (2 

0 0ml X 2) T'ttWLfco JfittJi^^7X*3J;t>'iafP:^it7K-t?Sfc#-U (ilTKiS 

T. "^mn (0. 9 3g, 8 7%) ^#7to 

'H-NMR (CDCI3) 5 : 1.54 (9H. s), 2.76 (IH, dd, J = 14.6, 9.2 Hz), 3.03 (IH, dd. 
J = 14.6. 4.0 Hz), 4.78-4.92 (IH, m). 5.70 (IH, d, J = 6. 8 Hz), 6.90-7.20 
(5H, m), 7.30-7.44 (2H, m), 7.79 (IH, d, J = 8.2 Hz). 
IRv max'®'cra"':1817, 1725, 1611, 1514. 
mp 158-159^: 

Anal. Calcd for CggHjiNOeSF^ : C, 52.48; H, 4.20; N, 2.78; F, 15.09; S, 6.37 

Found : C, 52.51; H, 4.00; N, 2.55; F, 15.06; S, 6.40. 

3) (IRS, 2 SR) -2- (4-7/W;^P7ai^/l/) -2-t KP^^E^i^-l- {3- 
[ ( b y y)\^:^xi ;^ f^/P) i^^'f-jVij )V^^^V^ t e r t - 

(4RS, 5SR) -5- (4-:77V;tP7aiCi/V) {3- [ (Ml 
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t e r t-T^f-zJ^ (0. 9 0g, 1. 1 2 ^^JV) (D /• ^ y {1 Om\) ^ 
m^O. 5W&imi\:i-h)) ^J>^(D;^^^-JVmU {10. 8ml, 5. 40^ P 
^/U) -^M^^MX^ Z Q ^^mW\^tLo S«tC7K (5 0ml) ^Sr;!jP;t-C@^if:3^f-/V 
5 (1 0 Om 1 X 2) -ettWb/Co i4tii^^iafP:tiS*Tgfe|f-L. (iE7j<M-r 

I 

6<Ji^ (0. 7 2 g, 8 4%) ^#fCo 

^H-NMRCCDCla) 6 :1.31 (9H, s), 2.74-3.00 (3H, m), 3.96-4.16 (IH, m), 4.69 (IH, 
d, J = 8. 4 Hz), 4.95 (IH, s), 7.02-7.14 (2H, m), 7.32-7.44 (2H, ra), 7.50-7.64 
10 (2H, m), 7.77 (IH, s), 7.87 (IH, d, J = 6.6 Hz). 
IRv raax'"W:1694, 1510, 1368. 
mp ISE-ISS^C 

Anal. Calcd for C21H23NO6SF4 : C, 52.83; H, 4.86; N, 2.93 

Found : C, 52.67; H, 4.74; N, 2,97. 

15 HJi^ll 2 8 0 

N- ( (1 RS, 2 SR) -2- {A-y;v:^nya^:^;V') -2-I: Kd^tv'-i- { 3- 
[ ihVy/^:tu;A^ju) yi.;U7i^=^/u2 ^yi:^/l^} :t.^)V) -6, T-v'fc Kp-5 
H-^>y [a] [7] Tl^^^V-\-^)VM^-^% K 

1) (IRS, 2 SR) -2-T^ (4-7/V;^n7j:::^/W -3- { 3- [ ( h 

(IRS, 2SR) -2- i4-y/U:^t2y:x^::^jU) -2-t Kp^v^-I- {3- [ (h 
y :7/^;^P;?{5^/^) p.7V:^=^jV] ^Vv'/l'} t e r t--ff-;v 

(6 2 0mg, 1. 30^ y^/V) lChy7/^;^P@^ig (5ml) ^>!]P^. O'C-e 

1 o^m^\.tLo mM^w^^. m^mMA-^M^. i^^^^/i^ o om i x 2) 

@*L@6^i^ (0. 5.2g, 100%) ^#fCo 

iH-NMR(CDCl3) 5 :2.55 (IH, dd, J = 13.8, 9,9 Hz), 2,98 (IH, dd, J= 13.8, 3,0 
Hz), 3.22-3,36 (IH, ra), 4,63 (IH, d, J=5. IHz), 7.02-7.12 (2H, m), 7,30-7.42 
(2H, m), 7,52-7.70 (2H, m). 7,85 (IH, s), 7.90 (IH, d, J = 8.4 Hz), 
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IRv max'^^'^cm'^- 1603, 1508, 1431, 1366. 

2) N-((1RS, 2 S R) -2- (4->'/l';tn7:n— -2-t Kn^v'-l- 

p-SH-^^'y [a] [7] Ty^uy~i-:ijju^e^i-^ K 

(IRS, 2SR) -2-T^/-l- (4-y/U:^x2ys:=Lju) -3- {3- [ (VV 
•7/U:ttiyi^/u) y z^^M yu/<y-i-:^^ju (2 6 0mg, 0. 

695:i;^/P) <^Tir hr^MJyV (2 0inl)^Jg(3:6, Kn- 5 H-^^/ 

[a] -y:^xn^yy^y-i-:fy/u^y^ (l30mg, 0. 6 9 U ^/l^) ^XU 
1 3 - ( 3 -J;^ ^/UT ^y^u tVW) ;^7yU7}?i;?^ ^ K • mmm. (19 8m 

g, 1. OBKV^M iSXUl-\i}:'ue^iy^yyh])ry—/\^7k^m {10 5 
mg, 0. 6 9^ V't/u) t:M^xmUX*m^mWLtio S.}^mt:7k (1 0 Om 1) 

v^mL. mm^^ji^ d o om i x 2) xmmLtz.^ mm^Tk. i^mikm^x. 

:hyA^x2-^Y^yy^^ {-^^^y :^m^^J\^=A : 1-2 : 1) T'ttMU 
mm^^/^--^^-^:^-A^hn^^^^Xs (2 5 2mg, 6 7%) ^ntc. 

»H-NMR(CDCl3) 5 :L 90-2.06 (2H, m), 2.12-2.26 (2H, m), .2.60-2.70 (2H, m), 

2.90-3.20 (3H, m), 4.60-4.80 (IH, m). 5.04 (IH, s), 5.82-5.98 (2H, m), 6.13 

(IH, d, J = 11.8 Hz), 6.95 (IH, dd, J = 7. 4, 1.8 Hz), 7.00-7.20 (4H, m), 

7.40-7.50 (2H, m), 7.52-7.64 (IH, m), 7.70 (IH. d, J = 7. 6 Hz), 7.81 (IH, 

s), 7.89 (IH, d, J = 7.8 Hz). 

IRv max^'cm"^ : 1638, 1508, 1449, 1366. 

mp 156-15710 

Anal. Calcd for C28H25NO4SF4 : C, 61.42; H, 4.60; N, 2.56 

Found : C, 61.25; H, 4.57; N, 2.57. 

2 8 1 

4-7/V';^P-N- ( (IRS, 2SR) -2- (4-y^U:^uya^^;u) -2-t Kp^ 
v^-1- {3- [ ( hi) 7/u;to7^^/^) y^/i^^isc^/v] ^yi^/u} a^^;w) -l-'^y 

(IRS, 2SR) -2-T^/-l- i4-y;v:i-uyau=^/u) -3- {3- [ {}>]} 
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yjvis-u^'f-iv) :^)Vi!s^z^}V\ ys.::^M •:fu/^i^-i-:^—jv (2 6 0mg, o. 

6 9^y^/l^) or-feb— hy/l^ (2 0ml) W^\^A:-y}^:tx^i-y^\^yio/i^ 
^Vi^dSlmg, 0. 6 9 $ y^/H *3j:t>*l-^5=-/W-3- (3-v^7«^/^T$ 
/ fcVu) i};Vi^-Jy( ^ K • WkM. (IQSmg, 1. OS^JJ *3 J;D« 1 
5 -fc Kadri/^Vi/ M;T^/— /WTKfPife (1 0 5mg, 0. 69^^^;!^) ^>t)Px 

T^?a-ei^^jt# Lfcc SiS^^^TK (loomi) -e^f^b. (lo o 

drf-y : i^^a^^/l^=4 : 1-2 : 1) "Clt^U i^^^^/^-^^f" V;)^feff/f^H^ 
10 ^-frT^ @6tJt> (2 1 8mg, 5 8%) ^#fcc 

^H-NMR (CDCI3) 6 :2. 84-3. 20 (3H, m), 4.70-4.86 (IH, m), 5.09 (IH, s), 6.10 (IH, 

d, J = 9. 0 Hz) , 6. 96-7. 24 (4H, m) , 7. 40-7. 62 (5H, m) , 7. 64-7. 80 (2H, m) , 

-7.84-7.94 (2H, m), 8.08 (IH, d, J = 7.6 Hz). 

IRv max'^cm"' : 1642, 1626, 1601, 1514, 1369. 
15 mp 157-158'C 

Anal. Calcd for C27H20NO4SF5: C, 59.01; H, 3.67; N, 2.55 

Found : C, 58.88; H, 3.64; N, 2.53. 

8 2 

N- [ (IRS, 2SR) -2- {A-y.;V:i-nyau=^;V) -2-t Kn^V-l- (3- 
20 ^ yynjK'3rV^:/v^/^) Ji^v'V] -6, 7-v>l: Kci- 5 H-^>y\C a] v^:^' 

1) 3 -'f y 7° n \fjV:^ dr -y^MM^=^ '^J^ 

3-t KP'^ri^^M^^^/^ (1 5. 2g, 0. 1 ON, N-v^^f-/l^ 

/j^/WAT^ K (1 0 0ml) :i:|k^y7'Pl^/l' (1 2. 1ml, 0. 13 

25 ^/l^) ^3 !>it:-t- hy (19. 5g, 0, 13^/1^) ^;!inx.T 7 O^Ct? 1 5 B# 
rB^^#bfCp ^fS^V^ieiTk (5 0 0ml) ^nTLXWWP^'f- (5 00, 200ml) 

©f^v-y (^^f-:/ : @^i?^^/W= 1 0 : 1) "Oft 

UT. i6^#J (12. 4g, 6 4%) i bT#f::o 
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^H-NMR(CDCl3) 5 1.35(6H, d, J = 6. 2 Hz), 3.90(3H, s), 4.55-4.65(lH, m), 
7. 07 (IH, dd. J = 8. 2, 1.8 Hz) , 7. 33 (IH, t, J = 8. 2 Hz) , 7. 50-7. 70 (2H, m) . 

3— f y \:f/Vt^i/^.%^m^f-/l- (12. Og, 61. 8^y ^/V) ©7" 
h7t Kn77i/(1 0 0inl)^?gtC,7Kf^T7Kmiby^r>AT>'W'^ = t>j^ (3. 
5 2 g, 9 2. 7 ^ y^/k) Sr^i^-l:-foiD;tfCo ^^tT' 1 B#^^Ji# bfc^, tK^^T 
T'tK (lOml) ^AP;tT5j^Ufc:o ^^i^^^S^Ufcf^, mPM^mB^=&Lfc. 

LT. s6ij«^ (10. Og, 9 7%) ^m^mt\.xntco 

^H-NMR(CDCl3) 6: 1.34(6H, d. J =6.4 Hz), 4, 50-4. 65 (IH, m), 4.66(1H. d, 
J = 6.2 Hz). 6. 78-6. 90 (IH, m). 6. 90-7. 00 (2H, m), 7.26(1H, t, J = 8. 2 Hz). 
3) 3- iA-y ;V:^ny -3-;^-^y-2- [3- (-T y T'd tV^;^=¥t^) 



m^^J\^ (50ml) mmVL. ^niTmt:^ ^ :/;^/U;J>^/U ( 3 . semi, 46 
^ y ^JV) hV]) ^f-/kT ^^^(6. 69ml, 48^]J ^;V) ^lMK.Xm^-Q 2 . 

5B#^i^#Lfc, ^^J^^ii5feu m%^m&m^u p<^x^-h^#fc. 

3- {A-y;V^n:7aL:=.;]y) -Z-:t^yfu/-<^^^:z.=f-;u (8. 4 1g, 40^ 
y^/1^) hdri^:3ii?:/ (5 0ml) ^^JCI, ^l^Ti^mit-T V 3 (1. 

6 0 g , 6 0 ■ 4 0 ^ y ^%\[x.Xl ^mUW Lfc„ ^tl(C±T'#fcp< 

v-l/- h (ZJv^;^ h ^i/au^ Vi2 0m\ )^^K%?iT tx^MT 1 0 B#M^ tfCo 
Ki^^l^^-7K (2 0 0ml) ^m^Xm^=^^J^ (20 0ml) T'tttti Lfc^ ttttl^ 

PN' {r-^i-y : @^^ac^/i.= 1 0 : 1-5 : 1) TM^UT, 

(12. 5 g , 87%) Sr#fCo 
IRvmax''~W:l736, 1688, 1599, 1508, 1258, 1233, 1157. 
^H-NMR (CDCI3) 6: 1.13(3H, t, J = 7.2 Hz), 1.30(6H, d, J = 6. 2 Hz), 3.28(2H, 
d, J = 7. 4 Hz), 4. 15(2H, q, J = 7. 2 Hz), 4.57(1H, d, J = 7. 8 Hz), 4. 40-4. 60 ( IH, 
m), 6. 60-6. 80 (3H, m), 7. 00-7. 25 (3H, m), 7. 90-8. 10 (2H, m). 




(7. 3 1g, 44^y^/P) (Dl^ 
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« 

4) (2RS, 3 R S) -3- (4-7/V;a-P7a:c:i>'W) -3-fc: [3- 

(9. 12g, 6 7. 0^ y*;V) (^Jv^^^/Woi— (l O Om 

1) im\\:.i!r^'0n'r\^)t>^ (5. 0 7g, i34^y^7^) <^^-4-f 

m 

^tK/^U :itttc3- ( 4 73^^/1^) -3-^=^y-2- [3- (-f yypt'' 

/I'^^v') -fn/^V^^su^jV (12. Og, 3 3. 5 5;y^/^) 

^/Lcc^xyW (2 0ml) ^?^«x.fCo ^mT2BfPp^jt#Lfc^. fft>'7Ki^U 

10 iEEI^^LfCo a@#J^vy ;^y/^:J'P-7 hi5'"7:7^- (^dfi^y : @^i?^f"y^=l 
. 0:1) T'ffi$5[tT. g6<J#J (lOg, 8 3%) Lt^fc^ 
IR V max"'" W : 1728, 1603, 1510, 1260, 1157. 

'H-NMR(CDCl3) 6:0.94(3H, t, J =7. 2 Hz), 1.30(6H, d, J = 6. 2 Hz), 2. 80-3. 00 (4H. 
m), 3.89(2H, d, J = 7.2 Hz) , 4. 40-4. 60 (IH, m), 5.01(1H, s), 6. 58-6. 75 (3H, 
15 m), 6. 98-7. 20 (3H, tn), 7. 30-7. 45 (2H, m). 

5) (2RS, 3 R S) -3- (4-7/V;^n7ai::^yi') -3-t Kn=^;/-2- [3- 

(2RS, 3RS) -3- (4-7/V';d-P7 ji^yl^) -3-1: Ko^v'-2- [3- (^ 

Vfxi\£}Vv!r^^y) -^n/^y^^^^/v (9. 8g, 2 7. 2 5;!)^/^) 

20 (D^-^f (5 0ml) mmi^2m^7i<-M<h-rhV'>J^7i(^mm (2 7 . 2ml, 

5 4. 4 5:iJ^yi^) t:M^xm^-(:3mmMWLtco ^jtMi^ew^mm doo 

ml) ^M^Xl^^t Vtc^^ g^^if-/!^ (2 0 0, 1 0 Om 1) -CttttlUfCo J4 

;6^b^^^b$-^T. B6«}«^ (7. 4 4g, 8 2%) =lr#fCo 
25 mp 101-102'C 

IRvmax'*W:l694, 1514, 1451, 1292, 1260, 1229, 1152, 1119. 
Anal. Calcd for C19H21FO4 (MW332, 37) 
Calcd: C, 68.66; H, 6.37 
Found: C, 68.52; H, 6.37 
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'H-NMR (CDCI3) 6: 1.29(6H, d, J = 6. 2 Hz), 2. 80-3. 15 (3H, m), 4. 40-4. 60 (IH, 
m), 5.00-5. 10 (lH, m), 6. 55-6. 80 (3H, m), 6. 95-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

6) (4RS, 5 SR) -5- (4-:7/W;^P7*:^/W) -4- [3- (-f yyot^/l' 

(2RS, 3RS) -3- {4:-yM^y3u:=-;v) -3-t ]i'u^iy-2- [3- (-f 
y:/n tV^;<^drv') ^^v^yu] ^n/N-y^ (7. i4g, 21. 5 5:];^/^) ©7" 
hyfc K^:7 7>'(l0 0ml)^^^i^:Tv'<bi?7cc::l>^^7l^y^;j^y/^(6. 0ml, 
2 7. 9^]J^yW) i: h y ^^/kT^ (4. 19 ml, 30. 1 ^ y^/W) ^;tlP 

IS^PSWtK (10 0ml) ^lJUK.Xmm^i-/l- (2 O Om l ) Lfz„ ttm^i^ 

(14. 7 g, 9 1%) ^#fCo 
mp 114-1 15'C 

IR V raax™W : 1738, 1582, 1514, 1385, 1248, 1227, 1157. 
Anal. Calcd for C19H20FNO3 (MW329. 36) 

Calcd: C, 69.29; H, 6.12; N, 4.25 

Found: C, 69.27; H, 6.16; N, 4.26. 
^H-NMR (CDCI3) 6: 1.32(6H, d, J = 6.0 Hz), 2. 05-2. 35 (2H, m), 4. 15-4. 60 (IH, 
m), 4.96(1H, brs), 5. 78 (IH, d, J =7, 6 Hz), 6. 50-6. 65 (2H, m), 6. 70-6. 80 (IH, 
m), 7. 00-7. 25 (3H, m), 7. 30-7. 45 (2H, m). 

7) (IRS, 2 SR) -2-T$y-l- (4-7/W:^o73^c::/P) -3- [3- (^f 
(4RS, 5SR) -5- (4-:7yW;^n7ai:^/k) -4- [3- (-< y 

iy) ^'^Pju2-1, 3-;^d5^f-y U v>>'-2-:^^ (5. 8 5g, 17. S^V^M 

(o=!^^j-)v (3 0mi) wmz.^ y )> '0 j>^%mm. (s. 9m i, 

7 1. o^y^/v) ^jn;tT5 0#»B«tfc„ mm.^mEmmu tk do 
Om 1 ) -kisi^Ti-xw^^^ )v (1 0 Om 1 X 2) -cjfiwbfco mm^kim^^. m 
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/W^O^b^^jb^-^T. n^>^ (5. Og. 9 3%) ^ntco 
mp 98-99°C 

IRvraax^cm'^:3364, 1605, 1582, 1508, 1252, 1211, 1154, 1044. 
Anal. Calcd for C18H22FNO2 (MW303. 37) 
5 Calcd: C, 71.26; H, 7.31; N, 4.62 

Found: C, 71,30; H, 7.46; N, 4.55. 
^H-NMR(CDCl3) 6 : 1.32(6H, d, J = 6.0 Hz), 2.28(1H, dd, J = 13.6, 10.2 Hz), 
2.73(1H, dd, J =13, 6, 3.0 Hz), 3. 20-3. 40 (IH, ra), 4. 45-4. 60 (IH, m), 4. 67(1H, 
d, J = 4, 8 Hz) , 6. 60-6, 80 (3H, m) , 7. 00-7. 45 (5H, m) . 
10 8) N- [ (IRS, 2 SR) -2- (4-7/^^o73i::i;W) -2-t Kn^-:/-l- 
(3->f yyD/J^=3rv^-<^^v^/V) :=.^/^] -6, 7->?t Ko-SH-^^V^ [a] 

(IRS, 2SR) {A-y/Vir'^ya^^^V) -3- [3- (^ VT" 

-l-:/a/-?y— (0. 4 6g, 1. S^U^/W) bQ, 
15 7-v^t: KP-5H— <^>^ [a] v^iJ^ (0. 3 4g, 1. 

B^y*;^) (DT^V=^V^) (2 0ml) ^m^^ l-^^;W-3- (3-v^^^/W' 
T 5: y hVv) ^ K • WkM. (0. 36g, 2. l^y ^JV) tl- 

t by r >/-/V7K^«^ (0. 3 2 g, 2. 1 ^ y */w) ^twTLxm. 

5 B^PB^^fUfCo mtM\^7\^ ( 1 0 Om 1 ) ^^W^Xmk^'f-^^^ (10 0ml 

20 x2) x-mmi^fzo mmm^i^x^^L. Mimm.^^^^'t^M^x^mk. wmm 

XmMLX. (0. 5 5g, 7 7%) ^'^intLXmCo 

mp 161-162^: 

IRvmax'"'cm"^:3274, 1638, 1510, 1258, 1225, 833. 
25 Anal. Calcd for C30H32FNO3 (MW473. 58) 

Calcd: C, 76. 08; H, 6.81; N, 2.96 

Found: C, 76,10; H, 6.73; N, 2.89. 
iH-NMR(CDCl3) 5: 1.30(6H, d, J = 6.0 Hz), 1. 90-2, 10 (2H, ra), 2. 10-2, 30 (2H, 
m) , 2. 60-2. 80 (2H, m) , 2. 96 (IH, dd, J = 14. 0, 4. 4 Hz) , 4. 10 (IH, d, J = 4. 4 
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Hz), 4. 40-4. 60 (IH, m), 4. 60-4. 80 (IH. m), 5. 00-5. 10 (IH, ni), 5.66(1H, d, J 
= 7.8 Hz), 5. 90-6. 00 (IH, m), 6.40(1H, d, J = 11.8 Hz), 6. 65-6. 85 (3H, ra), 
6. 95-7. 25 (7H, m), 7. 35-7. 50 (2H, m). 
^MM 2 8 3 

5 4-7/^;tn-N- [ (IRS, 2SR) -2- (4-7/U;^a 73^:=:/^) -2-t Kp^ 

(IRS, 2SR) -2-T%y-i- {A.-y jvis-xiy ^z^tV) -3- [3- ('fyy 

PfcVV':t^v^) -l-7°n/NV-/^ (0. 4 6 g, 1. S^y^/I^) i 4 

-y)\^'^xi'f-y^V:y-\-ij;Vi!^:y^{Q, 34g, 1. 8 ^ y^/V) ©T-fe 
10 MJ/l^ (2 0ml) ^^^(c:, l-:t5^>-3- (,Z-y:^^;VT%J^n\^)V) -^JiVifs 
v'^ ^ K • it^it (0. 3 6g, 2. l^y^/U) i: 1-t KPdri^^>')/ M; T 

y-^u7j<fp#) (0. 3 2 g. 2, 1 %^)^)V) »x.-r^?g.-e5^PBm#Lfc„ ^ 

f&ISiCTK (10 0ml) ■^■M^XW^^'f-)^ (1 0 Om 1 X 2) T'ttWt^o ttW 

15 'J^V^tJ' P-^ h^'7:7^— (tJ' P pjJn/I^A : i^^ji5^/W= 1 0 : 1) "Ciftll^fCx g 

(0. 6 5 g, 9 1%) LT#fro • ' 

mp 190-191°C 

IRvmax'^cm-^,:3281, 1640, 1624, 1539, 1514, 1256, 1229. 
Anal, Calcd for Q^^^% (MW475. 53) 

20 Calcd: C, 73.25; H, 5.72; N, 2.95 

Found: C, 72.87; H, 5.57; N, 2.84. 
'H-NMR (CDClg-DMSO-de (Idrop)) 6: 1.26(6H, d, J = 6.0 Hz), 2. 70-3, 00 (2H, m), 
4.40- 4.60(1H, m), 4. 65-4. 85 (IH, m), 4. 95-5. 10 (2H, m), 6. 70-6. 85 (3H, m), 
6.85-7.60(10H, m), 7.74(1H, d, J = 6.8 Hz), 8.06(1H, d, J = 7.6 Hz). 

25 2 8 4 

4-7/l';tP-N- [(IRS, 2SR)-l-(3-ter t--f^}Vir^>y^yi;')V) 
=s^=f-jV\ -2- (4->'7V;^P7 3i=yi/) -2-t K P v'- 1 -"^ :7 hT^ K 
1) 3-t e r \.-'f=f-)V:^^-y^'i^^^3:,=f)V 
3-h KP=3r-^^S#i^^f^/V (20g, 0. 1 3^7V) (Di^'^ c D ^ ^5? > (2 
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0 0ml) ^y^^y ms o g) tmmm (o. sm i ) ^M^x2n 

1) T?)»^b-C. (17. 3g, 6 3%) ^^'l^mtLXWCo 

5 ^H-NMR (CDCl j) 6: 1,37(9H, s, Bu*), 3.9l(3H, s), 7. 15-7. 25 (IH, m), 7.33(1H, 
t, J = 7. 9 Hz) , 7. 65-7, 70 (IH, m) , 7. 76 (IH, d, J = 7. 9 Hz) . 

2) 3-t e r t-:/5=-7U;?i-^v'^>'v^yUT>'l^='— >^ 

3-t e r t-7'^/l';d-^v'^S#^^5=-/^ (16. 7 g, 8 0 51 V'^M <Dt V 
7fc Kn77>' (10 0ml) m^^. TK^&TTK^'fby AT/^^-!>i^ (4. 
10 55g, 120^y ^yl^) i^'>»-f ojp^fco ^?aT* 1 Bt^Mif Lfc^. tK^^TT^ 

^ (1 0ml) ^;tiPx."C:$>ii|tfco^^^^ii*t/c^> ^lft^igtj±g* Ufc„ m 

m^^yv h^yy i^^f-y -.0^^'^/^= 3 1-2 : i) 

■ . T'lt^LT. (12. 8 g, 8 8%) ^r^^likmt LT^fCo 

^H-NMR(CDCl3) 5 : 1. 35(9H, s, Bu*), 4.66(2H, d, H=6. OHz), 6.93(1H, m), 7. 00(1H, 
15 brs), 7.07(1H, d, J = 7. 4 Hz), 7.25(1H, t, J = 7.4 Hz). 

3) 3- (4-P'>'^:tn7a:^/w) -2- [3- (t e r t -:/f^y^;t=¥v^) ^:/v'7^] 

3-t e r t-y^/^;e-^v'^:/v^/^T/^ 3-/1/(1 0. 8 g , 6 0 S: P ^/l^) O 
^m^^^U (10 0ml) ^^t?:. 7K?^T:S<k:7«:J'>'^/^^!)^=>^ (4. 8 8ml, 
20 6 3 5:y^/l') thV^'^^^T^y {9. 2ml, 6 6 5 U ^/l^) ^%\l:^XMUX 

imrmwLfc. ^mi^^m^u mm^wm^^u ?^i^y-h^mco 

3- (4-7y^;tt37ai=^/P) -3-:t^y7°P^-^:/^^^y^ (1 2. 6g, 60^ 

V ©i^^^ h ^iy^^ ( 1 0 om 1 ) mw\^. 7k'if^y:^mit-r hD^M (2. 

4 g, 6 0%Jfitt, 6 0 ^ y^/U) $r;!jP;tT 1 O^j^mmWhtCo :ifi\^±xmtc^ 
25 v/U'- h(Di^?^h ^^y^^^ y (20ml) m^^WT ^m.X 4 NpfBlE^f Lf^., 

(200ml) •kM^Xmk^^f-JV ( 2 0 0 m 1 X 2 ) T'tttti D^Co 

fX^^n-^Y^yy >{— (<^^^y : i^i^3i5^/i.= l O : 1 ) "Ci^^ LT, S ( 2 
0 . 1 g , 9 0%) ^#fCo 
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IRvraax"™*cm"^:l740, 1686, 1599, 1508, 1485, 1366, 1233, 1152. 
^H-NMRCCDCls) 5: 1.13(3H, t, J = 7.0 Hz), 1.28(9H, s, Bu^, 3.29(2H, d, J 
= 7. 4 Hz), 4. 10 (2H, q, J = 7. 0 Hz), 4. 56 (IH, t, J = 7. 4 Hz), 6. 67-6. 90 (2H, 
m), 6.95(1H, d, J = 7.6 Hz), 7. 05-7. 20 (3H, m), 7. 90-8. 05 (2H, m). 

4) (2RS, 3RS) -2- [3- (t e r t-:/^/^;t=^v') ^yv^/V] -3- 

M^1^<tm§^ (8. 17g, 60^y ^/U) (Di^^^^/UoL'-y'/i^ (10 0ml) 

TkMit^^^i-h V^M. (4. 54g, 120^ ^^PMrf^M 

?^L. :itttC3- (4-7/^;^-n7ai=7l^) -2- [3- (t e r t -7'^/V;^-^v') ^ 

- 3 -:t^y:fu /S.ymzc^/u (lo. 8g, 30^y ^e/u) oDv>cn^/wrc 

-T^yp (2 0ml) «^iipx.fc„ ^MT* 1 mmmwLfc'^. wd^tk^^l; tkt-^ 

>:mm^^/l^=10 : 1) xmmLX^ is. 9g, 79%) Sr^ifeft^^ 

IRvmax""W^:l728, 1605, 1510, 1260, 1225, 1179, 1154. 
'H-NMR(CDCl3) 6: 0. 93(3H, t, J = 7.2 Hz), 1.31(9H, s, Bu') , 2. 90-3. 05 (3H, 
m), 3,87(2H, d, J = 7.2 Hz), 4. 95-5. 10 (IH, m), 6. 70-6. 80 (IH, m), 6.80(1H, 
d, J = 7.8 Hz), 7, 00-7. 20 (3H, m), 7. 30-7. 45 (2H, m). 

5) (4RS, 5 SR) -4- [3- (t e r t-:/^/^^=arix) ^yi^/U] -5- 

(2RS, 3RS) -2- [3- (ter t-'ff-jU:^^i/) ^y-^/U"] -3- (4- 
y;U:i-uya^:^j]y) -3-fc }i'u^iyyuy^:y^:iLf-ju (8. 8 g, 2 3. 5 ^ 

/u) (o:^^ (1 0 0ml) mm-c2m.'^imL\\L'fV3'^2>.i^wM. (2 3. 5 
ml, 4 7 ^ y -kM^xm^x 3 mmm ufc, m^mc 5 %mwmii y 

e^ATK^ (lOOml) ■k%'Ak.Xm^h\^fzM.^ (2 00ml) T'tt 

^^drf->':6>fcj^^j|-$-^T. (2RS, 3RS) -2- [3- (t e r t-:/^/!^;:^- 

536 



wo 02/059077 PCT/JP02/00532 

dfV) ^i^v^/w] -3- (4-7/U;^a7ai:^/v) -3-1: }^^ae^^yyu/-<ym^%tzo 
;^;J^yyL' (6. 5 7in 1 , 3 0. 6 5 JJ^/l^) i: MJ^^/VT^;^ (4. 5 9ml, 

3 2. 9^y^/w) ^M^xm^vi^mmwLfco ^(om. 2mmmMmi.fc 

5 SJi&?S^^lt*iU (2 0 Om 1 ) ^ADx.T®^^:x5^/u (2 00ml) "C? 

ail#)tri>'y ;&'J^>'l-:J'n-r h^7:7vf- (^drf->' : @t^3^f^>ru= 3 : 1-2 : 1) 

xmmLx. (e. 9 2g, 8 6%) ^#fc„ 

mp 131-132^: 

10 IRvmax'^'"cm'':1742, 1603, 1514, 1364, 1240, 1223, 1148.. 
Anal. Calcd for C20H22FNO3 (MW343. 40) . 

Calcd: C, 69.95; H, 6.46; N, 4.08 
Found: C, 69.96; H, 6.38; N, 4.11. 
'H-NMR (CDCI3) 8 : 1. 33(9H, s, Bu*), 2. 10-2. 40 (2H, m), 4. 15-4. 30 (IH, m), 4. 91 (IH, 
15 brs), 5. 79(1H, d, J = 7. 8 Hz), 6. 60-6. 80 (2H, ra), 6, 80-6. 95 (IH, m), 
7. 05-7. 25 (3H, m), 7.30-7.50 (2H. ra). 

6) (IRS, 2 SR) -2-T^y-3- 13- it e I t-^i=-/V'^'^iy) yazzz 

/ul -1- (4-7/u;^p7j^^>'V) -i-7°n/-?y — yi^ 

(4RS, 5SR) -4- [3- (ter t-y''f-J\^:^'^iy) -5- (4- 

20 7/l';^P7:i^:=^/l^) -1, 3-:^^'f9VZ^y-2-:ty {6. 6g, 19.. 2^. 

jl^) (n>au^/^)V (3 0ml) 8 ^^Tki^-ft;-^ h U l> A7K^?i^ (9. 6m 

1 , 7 6. 9 ^ y^/v) «x.T4B#mMEbfco ws^^-^WBMmx^. tk (i 

5 0ml) ^nXXm^^^ )^ (2 00ml) T'ttttJ LfCo ^^tti^K<^7K^5fe il^K 

25 jO>bl^H^0^b$ii:Tx g6<]«^ (5. 8 6g, 9 6%) ^#fc„ 
mp 132-133^: 

IRvraax""'ciifi:3362, 3295, 1601, 1582, 1507, 1485, 1363, 1208, 1152, 1036. 
Anal. Calcd for C19H24FNO2 (MW317. 40) 

Calcd: C, 71.90; H, 7.62; N, 4.41 
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Found: C, 71.69; H,.7.65; N, 4.35. 
^H-NMRCCDCla) 6: 1.33(9H, s, Bu*), 2.29(1H, dd, J =14.0, 10.2 Hz), 2.74(1H, 
dd, J = 14. 0, 3. 0 Hz) , 3. 20-3. 35 (IH, m) , 4. 66 (IH, d,, J = 5. 2 Hz) , 6. 75-6. 90 (3H, 
m), 7.70-7.25 (3H, m), 7, 30-7. 45 (2H, m). • 
5 7) 4-7/V;^n-N- [ (IRS, 2 SR) -1- (3- t e r t-:/5^;w;t^v'^ 

^^s;?/i^) a^^/u2 -2- (4-7/w;^P7cc->'i') -2-t KD=¥.v'-l-:^7 fT^ K 

(IRS, 2SR) -2-7^y-3- [3- ( t e r t 7^:.=^/^'] 
-1- {A-yMx2y^=^J\^) -l-':fx2/<J^;V {I. 59g, 5. o^y^/i^) 

^ 4-7;U;t-a't7^U'y-l-:*/V7i?v^ (1. I4g, 6. Q^))^;v) (DT^ 

10 h y/l^ (3 Om 1) ^l^fC, l-Ji5"/W-3- (3-i>^^/WT5 yT'ntVW') ;57 

yi^xj^i^'-f 5 K • it^^ ( 1 . 2 0g, 7. o^y^/i^) i i-t Kt3=3s^v"<:/i^h 

y T :/-ji^im^ (1. 07g, 7. o^p ^nx.xmM.-^ 5 muMW Lfc„ 
BU^^mcUfi (10 0ml) ■^■mx.xmk^f-^v ( 1 5 0 m 1 ) -rifitti tfco 

15 /l^^ P-^ (iJ' P P : @^^aif^;V'= 1 0 : l) -OWi^bT^ §6^ 

#J (2. 2 7g. 9 3%) tr^^i:LT#fc„ 
mp ISO-lSl'C 

IR V raax'^'^cm"^ : 3420, 3312, 1644, 1539, 1508, 1223, 1150. 
Anal. Calcd for C30H29F2NO3 (MW489. 55) 

20 Calcd: C, 73.60; H, 5.97; N, 2.86 

Found: C, 73.61; H, 6.00; N, 2.76. 
^H-NMR(CDCl3) 6: 1.28(9H, s, Bu*), 2. 73(1H, dd, J = 14. 1, 10. 6 Hz), 3.03(1H, 
dd, J = 14. 4, 4. 4 Hz), 3.90(1H, d, J = 3. 6 Hz), 4. 70-4. 90 (IH, m), 5. 00-5. 15 (IH, 
m), 5.85(1H, brd, J = 4.4 Hz), 6. 80-7. 30 (8H, m), 7. 4-7. 60 (4H, m), 7.83(1H, 

25 d, J = 8.0 Hz), 8.08(1H, d, J = 7.2 Hz). 
UMm 2 8 5 

N- [ (IRS, 2SR) -1- (3-ter t -:/^/^:tdrv'^:^v'/W) ^s^^/V] - 
2- (4-7/V;^P7ai^/V) -2-t Kp'¥v'-6, 7-v^t KP-5H-^y>^ [a] 
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(IRS, 2 SR) -2-r^y-3- [3- (t e r t-y^/U:t^iy) y =c=.)V\ 
-1- (4-7/V;^n7^^;^) -l-T'n/^y— (0. 48g, 1. 55y^/W 
^6, Kn-SH-^^-)/ [a] n^-:f'fV-\-tt (0. 34 

g, 1. S^y^/U-) C9T-t h P/l^ (2 Om 1 ) ^if^id^ (3- 
5 V':^^)Vr%J-fxx\^)V)-jj)Vi^-Jy{=S^Y''&d^{Qi. 3 6g, 2. 1 ^ y ^/V) 
t 1-t Kn^i/^C/y h y Ti/— /I'TKIp^ (0. 3 2g, 2. l^y^/l^) M 
^T^j£-e5NFFB^ti#LfCo Sl&^St-Tk (1 OOml) ^AP^Tg^^:!^^/!^ (1 5 

SLfdo aig^tri^y ;5/y/V'i5'D"r (^=3f-f-y ; @^i?3i5^/V=4 : 1 

10 -3 : 1) -eMMUT. (0. 6 3g, 8 6%) ^JS^i:LT#fc„ 

rap 149-150°C 

IRvmax'*'cni"^:3303, 1638, 1537, 1512, 1443, 1256, 1225, 1150, 1032. 
Anal. Calcd for C31H34FNO3 (MW487. 61) 

Calcd: C, 76.36; H, 7.03; N, 2.87 
15 Found: C, 76.29; H, 7.20; N, 2.80. 

'H-NMR (CDCI3) 5: 1.30(9H, s, Bu*), 1, 90-2. 10 (2H, m), 2. 10-2. 30 (2H, m), 
2.60-2.80 (2H, m), 2.96(1H, dd, J = 7. 3, 4.4 Hz), 4. 06(1H, d,. J = 4.0 Hz), 

4. 60-4. 80 (IH, m), 5.01(1H, t, J = 3. 7 Hz), 5. 65 (IH, . brd, J = 8.0 Hz), 

5. 90-6. 05 (IH, ra), 6.25(1H, d, J = 11,4 Hz), 6.78-7.30 (9H, ra), 7. 30-7. 50 (2H, 
20 m). 

%WS\ 2 8 6 

4-:7/l':ta-N- [ (IRS, 2SR) -2- iA-y jVirxiy -2-t Kp=¥ 
( 3 - 1 K n -^^y^v-^jv) zx^^/W] -l-ty hT^V 
4-7/^;tn-N- [(IRS, 2SR)-l-(3-ter t-^^M^i/^yi^ 

25 M :x.^}V\ -2- {A-y ))yiirxiy oL^jv) -2-t ^xi^-y-\-tyyT% K (0. 

3 0g, 0. 6 1 ^y^yu) (Ox hyt Kd77>^ (1 Oml) ^^^tJlhy :7/V:t 
Di^^ (5ml) »x.-C^ 50''Cl?2B#^it#tfc„ «^^icM*U ^Mtl 
•^'y'i^^^jV^xi-^^^yy A— (^PnjjN/WA : |^^^f-/V=5 : 1) T'*I0L 
Ts S6«Ji^ (0. 18g, 6 8%) ^jfe^^tT#f:i„ 
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rap 179-180*0 

IRvmax'^W:l644, 1601, 1537, 1512, 1262, 1231, 1157, 1053. 
Anal. Calcd for CaeHgiFgNOj (MW433. 45) 

Calcd: C, 72.05; H, 4.88; N, 3.23 

Found: C, 71,61; H, 5.14; N, 3.07. 

t 

^H-NMR(CDCl3) 6: 2. 50-2. 75 (2H, m), 3. 10-3. 30 (IH, ra), 4.30-4.55(lH, m), 
4. 55-4. 65 (IH, m) , 5. 73 (IH, d, J = 4. 4 Hz) , 6. 60-6. 75 (3H, m) , 7. 00-7. 70 (9H, 
m), 7.99(1H, d, J = 7.6 Hz), 8. 25-8. 40 (IH, m), 9.21(1H, s). 
MMM 2 8 7 

N- [ (1 RS, 2 SR).-2- i4--77U:tny -2-t Kndrv'-l- [3- 

(1, 1, 2, 2-r h7 7/^:^p^ h^^ei/) =^'^jv'] ;(7/u/^^:^^^ 

(IRS, 2 SR) -2-T5;y-l- (4-7/P;^-i37:t=/^) -3- [3- (1, 1, 
2, 2-x h7 7/^:3^a3l^dr^/) 7j:::^/W]yp^N°i/-l-:t— /WO. 2 7 8 g(0. 

7 6 9^y^/p) k^m.im-rv))^j^Q. isg (i. 54^1;^/^) ^r-vy 

t Kp 77:^1 Om 1 ^X'm.¥^\^fit^hmM.X-'^xivimm-^>\^;VO. 1 2m 1 

(0.85 ^ y ■=t/w) ^(Dt.-^z^fmw\^fz.. E)^M^mk=^'^M^^^v. 



Sfe*^^ iRaO. 3 44 g 1|X^9 0% 

mp 136-137'C; 'H-NMR (CDCI3, 200 MHz) 6 2.64-2.91 (3H, m), 4.09-4.20 (IH, 
m), 4.82 (IH, br d, J = 9. 2 Hz), 4.85-5.04 (3H, m), 5.88 (IH, tt, J = 2. 9 
Hz, 53.1 Hz), 6.96-7.09 (5H, m), 7.21-7.39 (8H, m) ; IR (KBr) 3326, 1692, 
1545, 1198, 1115 cm'^; Anal. Calcd for C26H22F5NO4: C, 60.61; H, 4.48; N, 2.83. 
Found: C, 60.81; H, 4,53; N, 2.99. 

mmmz 8 8 

N- [ (IRS, 2SR) -2- {4-yjU:ti::iy^^M -2-\i \?u^^y- 1- [3- 
(1, 1, 2, 2~T-Vyyju:tu3^h^iy) -Ov^/W] -6, 
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1) •(E)-4, A.-x>:^^)V-^-'73^z:.)V-2-^V=f^y'm.^J'J\^ 

6 0 %im\t'f Y y J>><n>^%^^y y ^ ^si» 17. 8g (4455y 

:Sr h/l/:i^^^3 0 Om 1 ttil^lMUs t^^^/^*;^^y®^i?^f■/^9 9. 8g (4 4 
6 5 $ y ^/u-) (7) h /l^oci >' 5 0 m 1 ^^^Sr^MT'iJflx^ 3 0 ^WiW^ Lfc, 2 , 
2-v'7^5^;W3->' ji^/wyp^-^f-— (Tetrahedron Lett., 
1 2 7 3-1 2 7 5 (1 9 7 3) 6 0. 16g (3 7 0. 8 ^ y ^/W) h 

;wa::/5 0ml t5^^>lrMTU ^m-e2NFrBm^bfCo SlSlgtr7Ki::at\ v'^^ 
10 l^J±g*UfCo#bnfcmife^#i^v/y;(7<fyU;i/7Aj5^D^? h^^-7:7^-.i^Tmm 

L (^^i^^^/s^^^^/^= 2 0/1-9/1) . n^m^mco ■ 

M^l^i^ 11X1:5 5. 9 7 g I|X^6 5%' 

'H-NMR (CDCI3, 200 MHz) S 1.06 (6H, s), 1.29 (3H, t, J = 7.2 Hz), 2.66 (2H, 
s), 4.19 (2H, q, J = 7. 1 Hz), 5.63 (IH, d, J = 16.2 Hz), 7.03 (IH, d, J = 
15 16.2 Hz), 7.06-7.10 (2H, m), 7.20-7.38 (3H, m) ; IR (neat) 2963, 1717, 1310, 
1167, 1038, 702 cm'^ 

2) 4, 4-v^^^/W5->^ j::=^7U^>^>'i&J^^7W 

(E) -4, 4-v?^^/W5-73i^yW2-^>'X^^:3i^/P5 5. 9 7 g (24 
0. 9^y^;U') 03i^y-/H 5 Om 1^?S^1 0%^'?7v^l>i=./;^^ (5 0% 

5/1-9/1) . i6^fe^#fCo 
M^Mi^ 11X44 5. 4 7 g 1|X^8 1 % 

25 ^H-NMR (CDCI3, 200 MHz) 6 0.86 (6H, s), 1.26 (3H, t, J = 7. 2 Hz), 1,56-1.64 

(2H, m), 2.30-2.38 (2H, m), 2.51 (2H, s), 4.13 (2H, q, J = 7. IHz), 7.10-7.15 
(2H, ra), 7.20-7.32 (3H, m) ; IR (neat) 2961, 1736, 1171, 704 era"' 

3) 4, 4-v^7<f'/^-5-7ccc^y^^:«^^:/ife 

4, 4-v^^^/W-5-7ai^/U^:/^:/igcr:f-/l^4 5 . 47g (194. 05:y 

541 



wo 02/059077 PCT/JP02/00532 

s ^mit-r h3^J>.15. 5g (388^1; ^/l^) , 7K200mK 
-/^ 2 0 0 m 1\ T h 7 k Kn :7 7 y 1 0 0 m 1 (T^M^i^^^iiaT-ifeji^ LfZo 

.11X1:3 8. 3 5 g ItX^9 6% 
^H-NMR (CDCI3. 200 MHz) 6 0. 88 (6H, s), 1.57-1.65 (2H, m), 2.35-2.43 (2H, 
m), 2.52 (2H, s), 7.10-7.15 (2H, ra), 7.21-7.32 (3H, m) ; IR (neat) 3100-2850, 
1715, 1452, 1416, 1302, 702 cra-^ 

4) 8, 8-v*p{^/W-6, 7, 8, 9-r h^fc KP-5H-^^^y' [a] v'^o 

■ 

.4, 4-i>/^;\^-5-yz^=^;l^-<y-$'ym2 8. 3 0g (18 5. 7 ^ y ^/l^) , 
N, N-v'^^/P^^/l^AT^ KO. Im 1 (Z)7^ h^t Kcj77^<l 5 Om l^^gJC 
Mm.xmt:i-^-f ]>;V2A. 3ml (279^ y ^^/u) SrJ^T Lfc^. ^<7)^ ^ 0 . 

l&<kT7V5=t>A4 9. 5g (3 7 1^y^7V) <D:S'flip«5"^i^2 5 Om 1 SiM 

^iii^ ^fi\^±.x%fz.mM.im(om\::^^)y^^s 0 0.m 1 ^?^^2 0^ 
^u-rh^yy^-^cxmrnLx i^^^y/mk:^^jv=i^/ 1-6/1) , 

11X1:2 9. 5 5 g I|X^8 5% 
^H-NMR (CDCI3, 200 MHz) S 1.02 (6H, s), 1.45-1.51 (2H, m), 2.62 (2H, s), 
2.63-2.69 (2H, m), 7.12 (IH, dd, J= 1. 0 Hz, 7.2 Hz), 7.31 (IH, dt, J = 1, 5 
Hz, 7.5 Hz), 7.43 (IH, dt, J = 1.6 Hz, 7.5 Hz), 7.72 (IH, dd, J = I.4 Hz, 
7. 4 Hz) ; IR (neat) 2953, 2928, 1682, 1601, 1468, 1289, 770 cm"* 

5) 8, S-v'pf^/we, 7, 8, 9-x h7t: KD-5H— O-y [a] 
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V- 5 -ir—}^ 

8, 8-i^p(^/^-6, 7, 8, 9-T h7 1 KP-5H-^yy [a] v'jJ'n^y 
7':/-5-;t>^2 9. 2 0 g (1 5 5. 1 ^ iJ^/W i^^^J^y— /H 5 Om 1 WS^\^^ 

tK^^Tn 7K^^b« 5^*:^^y!>i^5. 87g (I555y t-f o;(jn^fc 

1-6/1) . ^mm^mz.. 

^'^WL^ 1X1: 2 8. 9 6 g J|X^ 9 8 % 
10 'H-NMR (CDCI3, 200 MHz) 5 0.72 (3H, s), 0. 94 (3H, s), 1.54-1.97 (4H, m), 
1.78 (IH, d, J = 4.0 Hz), 2.67 (2H, br s), 4.85-4.93 (IH, m), 7.02 (IH, dd, 
J = 1.6 Hz, 7.2 Hz), 7.11-7.23 (2H, m), 7.42 (IH, d, J = 7. 0 Hz).; IR (neat) 
3353, 2951, 2928, 1456, 1044, 756 cm"^ 

6) 4- (t Kndr>y;?<^yu) -8, 8-v'y^/^-6, 7, 8, g-T^h^tKa- 
15 ^Vi-^W [a] xx^-frV-^-Hr—^v 

8, 8-v^yf^/W6, 7, 8, 9-7" h7 I: Kn-5H-^^^/ [a] i/iJ' n^T" 
TV-h-Hr—JV^ 8. 72g (150. 95 !)^/V) iN, N, N' , N' -X h 
y :/s=f'}V=su^V.y\/T%V^^. 1ml (3 3 2 5y^/L') <D^^i^>'2 0 Om 1 
mW\^.%'^yX\. 6M■n-:/^/^y^l>AO'^^^-i^^-^^^2 0 8m 1 (332 

20 5 y ^/^) ^riT tfc^. 3 5 "ox-im.w ufco 7 8 ''Q,\cnn t 

25 -v^7^f-/^-7, 8, 9, 9 a-x h7t KPv'i^^n^T/iJ' [c d] [2] 

7 2 ( 6 H) -;d-:/<^3te^fiKi^ (31. 0 0 g ) ^M^(om^fcmi^t VXW^o 

TK^iby ^iJ'AT/^^^l^AS. 7 3g (1 5 1 5 y ^/l^) Ot^ h7t: Knp'^ 
2 0 0 m 1 7lc?^T> ±T'#fc@^ls:(^-r KP^^^^lOOml^ 

m^BT ^MT* 1 mmUW tfco KJ;&^S^7K^=& Lfcm^ tR e m i . 15 %7K^ 
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efe^^ JlRl:19. 15g 11X^5 8% 

mplOT-lOSt:; ^H-NMR (CDCV 200 MHz) 6 0.76 (3H, s), 0.99 (3H, s), 1.16-1.28 
(IH, m), 1.68-1.82 (IH, m), 1.91-2.03 (2H. m), 2.30 (IH, d, J = 13.6 Hz), 
2.63 (IH, br t, J = 5.3 Hz), 2.93 (IH, br s), 3.22 (IH, d, J = 13.8 Hz), 
4.58 (IH, dd, J = 5, 3 Hz, 11. 9 Hz), 4.85 (IH, dd, J =5. 7 Hz, 11. 9 Hz), 5.24-5.32 
(IH, m), 7.00-7.06 (lH. .m), 7.08-7.17 (2H, m) ; IR (KBr) 3312, 2951, 1402, 
1016, 997,. 762 cm-^ Anal. Calcd for C,i\iJ}i. C, 76.33; H, 9.15. Found: c, 
76.37; H, 9.28. 

7) 4- [ [ [t e r t-:/^/!^ ^yV;V\ ;^dfv^] ^^/i^] t8, 8- 

i^y^'f-JV-Q, 7, 8, 9-7" h7 k Ka-5H-^:yy' [a] ViJ' n^yx^'-S- 

4- (t Kndr-:^^^>P) -8, S -i^ ^ jv- Q , 7, 8, 9-7^h^tKn-5H 
[a] v'i{'n-^y-r:/-5-;^-— /H 8. 87g (8 5'. 65$y^7U), 
4-N, ^-J:^^jvr%J\f3iy>.0. 5g, ^y^^/^T^>'14. 3ml (l 

0 3$y^/w) (O'rhy\iY^yyl^lQ0m\mWiZ.. mM.X t & x t--f^jv 

v'^ f-/Vi5' a a 1 4 . 2g (9 4. 2 ^ y ^yu) ^M^. ^(O-^-^-mmW 

^'^hy7y>(-KXmmL (^=¥f-^^/g^^^^/i-=l 5/1-9/1) , 
M^mi^ ilXi:2 8 . 9 0 g ilx^ 1 0 0 % 

^H-NMR (CDCI3, 200 MHz) 8 0.08 (3H, s), 0.11 (3H, s), 0.76 (3H, s), 0.90 
(9H, s), 0.99 (3H, s), 1.16-1.30 (IH, m), 1.67-1.80 (IH, m). 1.88-2.05 (2H, 
m), 2.30 (IH, d, J = 13.6 Hz), 3.02 (IH, br s), 3.23 (IH, d, J = 14.0 Hz), 
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4.64 (IH, d, J = 11.8 Hz), 4.94 (IH, d, J = 12.0 Hz), 5.23-5.31 (IH, m), 
6.98-7.04 (IH. m), 7. 06-7. 15 .(2H, m) ; IR (neat) 3391, 2951, 2928, 2857, 1470, 
1254, 1076, 837, 775 cm"' 

8) t e r t'-f^jV (6, B-v'p^ ^/l--6 , 7-i;'t: Kn- 5 H-^y^ [a] 

4- [ [ [t e r t--f=f-)V (v'^^/u-) v^y;^] ir^x/'\ :^^}V\ -8, 8-v>p< 
^/W6, 7, 8, 9-x by t Kn-5H-^>'y' [a] i/^ D^:/x:^-5-;^— yv 
28. 90g (86. 38^y ^/l^) , h 3 ^^)VT ^^^24. 1ml (173^ 
y^/l^) ^ 4-N, N-^^^^/VT^y t°y v^^^l. 06g (8. 6 4$y^>'W) <^ 

10 T-fe h= h y/H 0 Om l^|g(^:7R^^T^^^^;^y^4^=/^^ ny Kl4. 8g(l 

3 0 ^ y ^fV) ©T-fe h^hy/nomi ^^^^Tk^T^ST Lfco y ^ 

!>A5. 49g (130 ^ y^/l^) ^lfiT6^rBm#Lfc„ mM^Mz. 

^i^^^j^E^* LfCo #b^fcaM!^SrN. N-v^T^f^yl-TjNyVAT^ K l 0 Om 1 
15 S-^^'Tif t'iXiJ'O [5. 4. 0] -7-!j7:/x'-fe>^2 5. 8ml (1 

|^^ji^/i.= 1 5 / 1 ) ^ g6<}J^Sr#fco 

20 ^H^il^fls: IlX* 1 0 . 2 5 g ilX^ 3 8 % 

'H-NMR (CDCI3, 200 MHz) 5 0.09 (6H, s), 0.94 (9H, s), 1.01 (6H, s), 1.65 
(2H, d, J = 7.0 Hz), 2.32 (2H, s), 4.71 (2H, s), 6.25 (IH, td, J = 7.0 Hz, 
10.7 Hz), 6.64 (IH, d, J = 10.8 Hz), 7.07 (IH, d, J = 8. 8 Hz), 7.17 (IH, 
t, J = 7.5 Hz), 7.37 (IH, d, J = 8. 0 Hz): IR (neat) 2953, 2928, 1464, 1256, 

25 nil, 1074, 837, 775 cm'' 

9) 6, e-v^T^^y^-e, 7-v^fc Kci-5 H-^:^y [a] iX;?' n^T^xC^-l- 

t e r t-^^f-zl' (6, 6-^^^y^yW6, 7-v^t Kc-SH-^^-y [a] V^u 
^T't'^z-I— C/M h'^rv') i>y^/l^i/7>7. 3 0 6 g (2 3. 0 8 ^ y ^/U) 
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K(^X K7fc Kp77:^^I^2 7. 7 m 1 (27. 7 ^ U^/i^) ^;!]n;t, ^ 
3/1) . g6^)ti;^#fCo . 

l|XS:4. 48 4 g I|X$9 6% 
frNMR (CDCI3, 200 MHz) 6 1.02 (6H, s), 1.59 (IH, t, J = 5.9 Hz), 1.67 (2H, 
d, J = 7.4 Hz), 2.35 (2H, s), 4.70 (2H, d, J = 6. 2 Hz), 6. 32 (IH, td, J = 
7.0 Hz, 10.6 Hz), 6.79 (IH, d, J = 10.6 Hz), 7.11-7.31 (3H, m) ; IR (neat) 
3318, 2951, 1454, 774 cm"^ 

10) 6, 6-v^7<5^/W6, 7-i^t Kp-5H-^>y' [a] v-i^ p^yx>'-. 
l-;^7;^J^?:^^ 

6, 6-v^;^9^/W6, 7-v't Kt3-5H-^:/y' [a ] n^'f'rly-X-A )V 

4 2 9 g (2 1. 9 0 ^ y^/U) (DT-t h:/l 0 Om Tic 
^Ts ^iTkiJ^niNiSS. 4 7g(5 3. 7 ^ y ^/^) ^|iW4 m 1 :§f7K 1 5 m I 

Hfe^^ M3. 0 8 7 g ltK$6 5% 

mp 132-134^;; ^H-NMR (CDCI3, 200 MHz) 6 1,03 (6H, s), 1.66 (2H, d, J = 7.4 
Hz), 2.37 (2H, s), 6.33 (IH, td, J = 7. 3 Hz, 10.6 Hz), 7.23 (IH, d, J = 10. 6 
Hz), 7.26 (IH, t, J = 7.5 Hz), 7.39 (IH, dd, J = 1. 3 Hz, 7.5 Hz), 8.00 (IH, 
dd, J = 1. 5 Hz, 7. 6 Hz) ; IR (KBr) 3050-2550, 1682, 1464, 1451, 1308, 1279, 
775 cm"^; Anal. Calcd for Ci^HigOz: C, 77.75; H, 7.46. Found: C, 77.97; H, 7.57. 

11) N- [ (IRS, 2SR) -2- (4-:7/V;tP7 3i^/V) -2-t Ko^i/- 
1- [3- (1, 1, 2, ^i/^J^)V\ aL=^)V\ -6, 6 
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K 

(IRS, 2 SR) -2-T^y-l- (4-7/I^;tP7ctc:^/W) -3- [3- (1, 1, 
2, 2-T h7 7/^:tP^ :7 3i=^;V]7'D/s'i/-l-;^-— /l^O. 3 6 7 g(l. 

^7"7":/-i-;i7/^/Js:/^o. 22 g (1. 0 2^]}^/u) , i-t Kp^^v^^^^^ 

MJ r y-zi-TK^tj 0 . i6g (1. 0 2^y^/w) ^r-fe h^hy>'n omi 4» 

mM.0. i9g (1. 0 2^i;^/u) ^;tmx.. ^^aT-ufeii^Lfco siSiS^i^^ 

v'y;*^y^^jiUfc^. ^iiS:igiJEg*Lfc„ #btLfcai§«^trv^-f V^p tVu^ 
e^J^* J|X*0 . 4 4 3 g W 7 8 % 

mp 115-116°C; 'H-NMR (CDCI3, 300 MHz) 6 0.99 (6H, s), 1.64 (2H, d, J = 7. 2 
15 Hz), 2.29 (2H, s), 2.79 (IH, dd, J = 10.4 Hz, 14.6 Hz), 2.98 (IH, dd, J = 

4.1 Hz, 14.6 Hz), 3.78 (IH, d, J = 4. 2 Hz), 4.59-4.68 (IH, m), 5.04 (IH, 

t, J = 3.8 Hz), 5.76 (IH, d, J = 8. 4 Hz), 5.89 (IH, tt, J = 2.8 Hz, 53.0 
.Hz), 6. 13 (IH, td, J = 7. 1 Hz, 10.6 Hz), 6.34 (IH, d, J = 10.5 Hz), 7.01-7. 14 

(7H, m), 7.17-7.22 (IH, m), 7.30 (IH, t, J = 7. 8 Hz), 7.42 (2H, dd, J = 5. 3 
20 Hz, 8.6 Hz); IR (KBr) 3287, 1638, 1512, 1227, 1200, 1125 cm"^; Anal. Calcd 

f or C31H30F5NO3 : C, 66.54; H, 5.40; N, 2.50. Found: C, 66,47; H, 5.46; N, 2.49. 

WM§^ 2 8 9. 

N- [ (IRS, 2RS) -2- (5-i^PP-2-f-^::^/^) -2-fc Kp=¥v/-1^ [3 
-(1, 1, 2, 2-x l>7 7;i';tP^ h^;/) -J' JV\ zcf )V\ - ^ ^ 7-v^t K 
25 P-5H-^i^y [a] %/^Ti^'f'ry-l-f>?\'i^^f% K 

1) 3- (S-iJ' PP-2-^a^::i7W) -3-;t=3ry-2- [3- (1, 1, 2, 2-7" h 

7 7/i^;*-p^h^v') ^vJjVl 7°p fc°;^:/^^5^/^ 

3- (1, 1, 2, 2-7" h7 7yW;tPJ^h^v') h/Wa^:/l 2. 5g (6 0. 0 
$ y^/l^) , N--/P^:^i^VW ^ Kl 0. 7g (6 0. O^y^/W), 2, 2' 
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3- 13 13-2-5"^ -/k) -3-;^=3ry7°Pt:°;^y^ai5^/H i. 6 3g (4 

9 . 9 8 5 V 'B/U) <D 1 , 2-v'^ h ^i^cJ^^^^ 5 0 m 1 ^^i^7K^T 6 0 %7K^ 



-fb-t- MJ e'i^<^»yN°7 7^>'ii^i^2. oog (50. o^y^/w) ^Mk., ^ 

10 a- h >» -<i^i;/v:/D ^ 1 , 2 -v>p< h v'^iJ' >• 1 0 m 1 ^i^^^MT'JtJD 

1-9/1) , -^=¥if^^<ti9|^^H{bLT. S6^^^#fCo 

15 J|Zfil2. 58 g I|X^5 7% 

mp 49-51't:; 'H-NMR (CDCI3, 200 MHz) 5 1.16 (3H, t, J = 7. 2 Hz), 3.27 (IH, 
dd, J = 7.5 Hz, 14.1 Hz), 3.36 (IH, dd, J = 7. 5 Hz, 14.1 Hz), 4.13 (2H, q, 
J = 7.1 Hz), 4,34 (IH, t, J = 7.5 Hz), 5.89 (IH, tt, J = 2.9 Hz, 53.1 Hz), 
6.93 (IH, d, J = 4.2 Hz), 7.04-7.14 (3H, m), 7.23-7.32 (IH, m), 7.53 (IH, 

20 d. J = 4.0 Hz); IR (KBr) 1725, 1661, 1434, 1215. 1148, 1132 cm-^; Anal. Calcd 
for C18H15CIF4O4S : C, 49.27; H, 3.45. Found: C, 49.24; H, 3,20. 

2) (2RS, 3RS) -3- (5-i^nn-2-f-cn^/U) -3-t Kn:J^v'-2- [3 
-(1, 1, 2, 2-T h7 7/^;^n hd{^-i/') -<:/i;5/V] T^n b°;^:/^ac^/U 
^itM^ 7. 76g (57. O^V ^/^) ^i^Jcf-zi^o:— 15 0ml ^XW. 
25 W ^T^mitt^'i^mi- h])^J>>4. 31g (1145y ^/V) ^MUXM^. 

^(o^-i2^mmwLtco m^m(D:^m!^i:6^xm (v?^^/^^-x/n?^#). 
7K*'fb2j^^mffii0©v^^^/i'^-x/i-^^s^#fco nhtifcmm\c, 3- (5-^5^ p 

p-2-f^a^c^;^) -3-^=3ey-2- [3- (1, 1, 2, 2-T h ^yjV:^a^h^iy) 
-O'v^yu] y n 12. 50g (28. 48^]) ^/u) ^t^^'^TXM 
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M^Ui^ iiXfi 12. 7 0 g liX^ 1 0 0 % 

^H-NMR (CDCI3, 200 MHz) 5 1.00 (3H, t. J =7.2 Hz), 2.95-3.09 (3H, m), 3.14 
(IH, d, J = 3.6 Hz), 3.96 (2H, q, J = 7. 2 Hz), 5.14 (IH, t, J = 3.9 Hz), 
5.90 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.75 (IH, d, J = 4.0 Hz), 6.79 (IH, d, 
10 J = 4.0 Hz), 7.00 (IH, s), 7.06 (2H, d, J = 7.8 Hz), 7.28 (IH, t, J = 7. 9 
Hz) ; IR (neat) 3463, 1725, 1451, 1302, 1277, 1198, 1125, 801 cm"^ 

3) (2RS, 3RS) -3- (5-iJ'Pa-2-^cc;::/W) -3-t: Kd=¥^/-2- [3 

- (1, 1, 2, 2-x h7 7/i^;tD^ hdfv) '<^i>/V'] 7°Pt°;^^^ 

(2RS, 3RS)-3- (5-;^ a 13-2 -^^t::^/!^) -3-t Kn^i/-2- [3- 
15 (1, 1, 2, 2-x b77/^;^P^ h^-:x) ^^'v'yu] t:°:t^^ci^^/H 4. 
2 7 g (3 2. 3 7 5 V^M ^Amti-h}} ^J>>2. 3 9 g (6.4. 7 ^ JJ ^/l^) , 

Om 1 , -r fyt Vuyyl^5 Om 1 (Dm^^^M^X6\^mm¥L 

20 m^i^^^^^^-T^l^^'^-^'^X^I^^itLX. g6tltl^#fCo 
e-fe^^B I|Xl:9. 18 1g W6 9% 

mp 105-106^:^ ^H-NMR (CDCI3, 300 MHz) 6 3.03-3.11 (3H, m), 5.15-5.17 (IH, 
m), 5.89 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.76 (IH, d, J = 3. 9 Hz), 6.79 (IH, 
d, J = 3.6 Hz), 7.01 (IH, s), 7.06 (2H, d, J = 8. 7 Hz), 7.27 (IH, t, J = 
26 7. 8 Hz); IR (KBr) 3358, 3100-2550, 1692, 1453, 1287, 1204, 1117, 801 cm'^; 
Anal. Calcd for C16H13CIF4O4S : C, 46.56; H, 3.17. Found: C, 46.59; H, 3.20. 

4) (4RS, 5RS) -5- (5-i5'OP-2-5=-^c::^/l^) -4- [3- (1, 1, 2, 

(2RS, 3RS)-3-(5-^P - 2-'f- :r. - ju) -3-t KP=3ri/-2- [3- 
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(1, 1, 2, 2-r b7:7/W;tP^ b^V) T'a t:°;t:/i^8. 9 9 6 

g (21. 79^!; (DTYyh Kap'^^/SOml h '^)p^^)\^T % ^ 
3. 6 5 ml (2 6. 2 ^ iJ , -Jy a^zz.,vi^7.i!^\) ^ ^ . 60g (2 

J|X48. 4 8 0 g J|X^9 5% 
'H-NMR (CDCI3, 200 MHz) 8 2.55 (IH, dd, J = 9. 8 Hz, 14.0 Hz), 2.66 (IH, dd, 
J = 4. 6 Hz, 13.4 Hz), 4.20-4.31 (IH, m), 5.19 (IH, br s), 5.86 (IH, d, J 
10 = 7.6 Hz), 5.91 (IH, tt, J = 2. 8 Hz, 53.0 Hz), 6.87 (2H, s), 6.94 (IH, s), 
7.01 (IH, d, J = 7.6 Hz), 7.13 (IH, dd, J = 1.2 Hz, 8.2 Hz), 7.34 (IH, t, 
J =7, 9 Hz); IR (neat) 3274, 1761, 1451, 1196, 1119, 1001 .cm-^ 

5) (IRS, 2RS) -2-T5:/-l- (5-i}^nn-2-5"3i=/v) -3- [3- 
(1, 1, 2, 2-x hy^/k^noi h^rv/) y a^:=.jU2 

15 (4RS, 5 RS) -5- (5-t;'nn-2-f^3ic^/k) -4- [3- (1, 1, 2, 2 

-y" Vyy/u:tua:.h^-y) ^^'Z/zu'} -I, S-:i-^-^y]}i:^y-2-7ty8. 48 

Og (2 0. 6 9 ^!)^/^) tTkmh-ThV 31g (8 2. 8 ^ y ^/W) 

^31 / -yu 4 0 m 1 -i<: 3 m 1 -C, 4 BtralMiilijS LfCo RJ^^m^^mj^X^^ 

20 E^^tJE@*LfCo nm^^y]}Jy^^^ (APS^-fy) a^j^ p-v h^'7:7^ 

l|XJ:7. 6 4 8 g JlX^9 6% 
. ^H-NMR (CDCI3, 200 MHz) 8 2. 45 (IH, dd, J = 9. 8 Hz, 13. 8 Hz) , 2. 86 (IH, dd, 
J = 4. 1 Hz, 13. 5 Hz), 3. 27-3. 36 (IH, m), 4. 76 (IH, d, J = 4. 8 Hz), 5. 91 (IH, 
25 tt. J = 2.7 Hz, 53.1 Hz), 6.78 (IH, d, J = 3.6 Hz), 6.83 (IH, d, J = 3. 6 
Hz), 7.06 (2H, d, J = 7.4 Hz), 7.12 (IH, d, J = 1.6 Hz), 7.32 (IH, t, J = 
7. 8 Hz); IR (neat) 3360-2860, 1586, 1487, 1451, 1302, 1279, 1196, 1121, 801 

6) N-[(1RS, 2RS) -2- (5-iJ'Dn-2-5^^-/U) -2-t Kn;3f>^- 
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1- [3- (1, 1, 2, 2-x b7 7/w;e-p^ b^v-) ^yi^^jW] -6, 7 

(IRS, 2RS) -2-r5y-l- (5-i;'nP-2-^^^/V) -3- [3- (1, 
1, 2, 2-r h 7 7/^;tnj: h^V) 731^/1^] 7"P^^>'-l-;^—;kO. 582 
5 g (1. 516$i;*;W) . 6, Kn-5H-^i^)/ [a] i/^a^y^i/- 

l-;(7/l/7j^>^0. 2 9g (1. 5 2$y^/W)> 1 -t Kn ^ix-^^^/ h y T 
/l-;!Kfn#lO, 2 3g (1. 5 2^y^/^) ^T^h^-hV/i'l OmlfpX^mWVti: 
f,t^l 3 - ( 3 -i^^ ^/i^T ^ / tr/v) :*/U7i?i^-(' ^ K • Ml^M 0 . 2 

9 g (1 . 5 2 5: y StAPx.. ^MT'-Bfe^# bfco RJiL-m^m^^^M^^ 
10 1^ L. ^^^tK^-^ h y l> A7K;^IS-t?^#-^ ^i7K«-^ v- 1> ix y y 

. /v^iiUfcm. ^j|ft^Ml±M*tyte ^btbfcagi^^-^^'f y7"^hV^^-7^/^- 
^^i^* I|X1:0. 6 2 3 g 11X^7 4% 

mp 177-178°C; ^H-NMR (CDCI3, 200 MHz) 8 1.95-2.07 (2H, m) , 2. 16-2. 25 (2H, 
15 m), 2.68 (2H, t, J = 5.9 Hz), 2.80 (IH, dd, J = 10. 4 Hz, 14.6 Hz), 3.06 (IH, 
dd, J = 4. 8 Hz, 14. 2 Hz) , 4. 40 (IH,. d, J = 4. 2 Hz) , 4. 62-4. 76 (IH, m) , 5. 15 
(IH, t, J = 3.6 Hz), 5.81 (IH, d, J = 7. 6 Hz), 5.90 (IH, tt, J = 2. 9 Hz, 
53.1 Hz), 5.96 (IH, td, J = 5. 3 Hz, 11.6 Hz), 6.27 (IH, d, J =11.8 Hz), 
6. 83 (2H, s) , 7. 02-7. 21 (6H, m) , 7. 35 (IH, t, J = 7. 7 Hz) ; IR (KBr) 3264, 
20 1640, 1537, 1451, 1202, 1117 cm"M Anal. Calcd for C27H24CIF4NO3S: C, 58.54; 

H, 4.37; N, 2.53. Found: C, 58.29; H, 4.36; N, 2.47. 
mMM 2 9 0 

N-[ (IRS, 2SR) -2- (4-y^o*73^:^;V) -2-t Ki3^i^-l-[3- (1, 

I, 2, 2-7" hyy/^:^^^V^-y) ^ypJV^l ^"f-^^l -6, 7->^t:KP-5H 

1) 3- (4-7'P^7ct^/V) -3-;t=¥yyP^^V^3i^/l. 

4-:/n^T-fe b^ct/:/ (8 0 g, 0. 40^/1^) t^i? y — ;W ( 1 m 1) > 
^mi^^i'/l^ (3 5 0ml) (DU^im^^mti- h]}^J>> (32g, 60 %^fi14) 
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mm (200ml) ^M^X, mm^'^^i- (200, 1 OOml) -CldattiLfCo 
jV^n-^Y^yy-f- (^^f->- : @^®Jaif^yv= 1 0 : 1-5 : 1) T'ffiMtT^ 

(10 8. 9g, •^mm ^m^mtLxm^. 

IRvmax''"'*cm-*:1742, 1688, 1586, 1424, 1323, 1264, 1200, 1073, 1009. 
^H-NMR(CDCl3) 6 : 1.26(3HX3/4, t, J = 7.2 Hz), L31(3HXl/4, t, J = 7. 2 
Hz), 3.96(2HX3/4, s), 4.21(2HX3/4, q, J = 7.2 Hz), 4.27(2HXl/4, q, J = 
7.2 Hz), 5.65(lHXl/4, s), 7. 50-7. 70 (2H X 5/4, m), 7. 75-7. 90 (2HX 3/4, m). 
2) 3- (4->^P^73.::^/U) -3-;a-^y-2- [3- (1, 1, 2, 

3- (1, 1, 2; 2-'rhyy^V:^V2::L.Y^i^) hy^ai>'(2 5g, 0. 12* 
.;W) (400ml) ^^-^ N-:/p*;^ i/^^ ^ K (2 1. 4, 

0, 1 2^/p) i:2, 2'-Tyi^;^>f y:/^p:=^ hy/^ (0. 2g) Sr;!jn^T2. 

^X^mm^^ii U P^^;va^-T;vxmw Lf^o «^te®5fe LT. 3 - ( 1 , 

1, 2, 2-7" hy^/U-itnai hdrv) -l-7'n*^5^/l'^^^-^>'^ttfCo 3- (4 
-yp-t^or^/I^) -3-;r=^ryyn/N°:/^a:5^yP (2 7. Ig, 1005 V^/V) 
(Di^pi hdj^v'oiiJf^ (15 0ml) yi^^y7miti-h})^-U (4. Og, 
6 0 %m^, 0 . 1 */W) ^:M:^X 1 tfc„ m(C±-e#fc 3 - ( 1 , 1 , 

2, 2-7" h^r-iX) -l-:/p*p<^/^^>''^V(Dv'^ h^i^^^:^ 
(20ml) ^M^?iTU ^I^Tl 5B#ftW#tfc„ S«tC7K (3 0 0ml) 

^m:^xmm^'f'/u (2 o om i x 2) TttiijLfc^ ttai?^^7kgfcL. MAmm-^ 

^'^^ l^^J^ X%W^. ^iJEW* L/Co mm^i^ V ^ n-^V-yyy^- (-v 
^1^^: h/W3^:y=l : 2-1 : 5) T'ltl^U -^'^f'^'^i^b^^ib^^T, 
% ( 2 1 . 1 g , 4 4%) ^#/Co 
mp 48-49'C 

IRvmax™W:l721, 1684, 1588, 1277, 1198, 1134, 845. 
Anal. Calcd for C2oH„BrF404 (MW477. 24) 

Calcd: C,50. 33; H,3.96 
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Found: C,55. 55; H,3.83 
*H-NMR (CDCI3) 6 :L 12(3H, t, J = 7. 2 Hz), 3. 33(2H, d, J = 8.0 Hz), 4. 10(2H, 
q, J = 7.2 Hz), 4.55(1H, t, J = 7.0 Hz), 5.89(1H, tt, J = 53.1, 2.2 Hz), 
7. 00-7. 20 (3H, m), 7. 20-7. 35 (IH, m), 7.42(2H, d, J = 8. 0 Hz), 7.89(2H.d,J 
6 =8.0 Hz) . 

3) (2RS, 3RS) -3- (4-^^n^:7ac::^yW) -3-t Knds^^;/-2- [3- 
(1, 1, 2, 2-x h7 7/v;rn3^h=^iX) ^yi:^M yn/-?v^aif-;v 

M7K4t'fbMi& (11. 4g, 83. 8$ y^yl^) <D-J:^'f-jl'J^—y'/U (2 0 0m 

I) mmm^. 7i^mitts^mi-h])^j>> {6. 3 4g, les^u^/u) ^^^^a-r. 

^7K?^U mi^lS- (4-yp^7cn^/W) -3-;^^y-2- [3- (1, 1. 2, 
2-T b^:^/^;^-^^^ b'Sri/) ^^i^/Ul ^xiy^yj^zjz^/u (2 0g, 4 1. 9^ 
y ^/V) (Di^^oLf-jVa^^'r/l^ (50ml) mm^M^fCo MUX 2 ^MW^ bfc^. • 

f?t/7Kf^L. 2m^MmxE^^^:±ibtco nhnfcM-^m^mm^f-)^ (200, 
15 1 0 om 1 ) Tttmu TKgfe^^ miKmm-^i^^^^y^j>>xn^u MJES^ufc. 

BiM^^^'yV^^^i^^^-^h^yy^'- i^^-^y :W^m^'^^^=5 ; 1-2 : 1) 

xmmi^x. (2 0g, mmm ^m^m^^'^ t Lxntio 

IRvmax""*cm'*:l715,. 1590, 1487, 1302, 1279, 1198, U23, 1011. . 
^H-NMR(CDCl3) 6 : 0.95(3H, t, J = 7.2 Hz), 2. 90-3. 15 (4H, m) , 3.90(2H, d, 
20 J = 7.2 Hz), 5.02(1H, br), 5.89(1H, tt, J = 53. 1, 2.8 Hz), 6. 90-7, 15 (3H, 
m), 7. 20-7. 40 (3H, m), 7. 40-7. 60 (2H, m). 

4) (2RS, 3RS) -3- (4-:/n^:7:t:=v'l') -3-fc Kn'¥i/-2- [3- 
(1, 1, 2, 2-7" h7:7/V;^-UJ^ hdrV) -<yiy/V^ yu/^y^ 

(2RS, 3RS) -3- (4-:/P^:7 3i^/V) -3-t Kp=¥:X-2- [3- (1, 
26 1, 2, 2-T b7y'/l^;^nji h^v') (1 9. 5g, 

4 0. 7 5: y ^/\^) <D?i^ /-/l^ ilOOml) 2 m^ABiil^i- b V ^J^:^ 

^^^(4 0. 7ml, 8 1. 4^y^/^) ^M^XMm.X2. 5B#TOlfLfCoE 
6 mi^M^ (50ml) ^Mk.Xm^ t Lfc^s (1 0 0 m 1 X 

553 



wo 02/059077 PCT/JP02/00532 

aMt)^-^'^i^y/6^b^^^b$-&T. g6!)tl (16. 7g, 9 1%) ^#fCo 
rap 85-86'C 

IRvmax'*'cm"^:l696, 1487, 1279, 1206, 1127. 
Anal. Calcd for Ci8Hi5BrF404 (MW451. 21) 

Calcd: C,47.91; H,3.35 

Found: C,47. 97; H, 3. 33 
^H-NMR(CDC1,) 5 : 2. 85-3. 15(3H, m), 5.06(1H, d, J =3.8 Hz), 5.88(1H, tt, 
J =53.1, 2.8 Hz), 6. 90-7. 15 (3H, m), 7.20-7.40 (2H, m), 7.49(2H, d, J = 8. 4 
Hz). 

5) (4RS, 5 SR) -5- (4-:/p^:7^::^/U') -4- [3- (1, 1, 2, 2 

(2RS, 3RS) -3- (4-:/n^7:i.^/U) -3-t Kndev'-2- [3- (i, 
1, 2, 2-xh7 7/U;^ncn ^dr^/) ^yv5/W] yn/N°>gg (1 6. 2g, 3 5. 
9^y^/v) (D7'hyh}^'nyyi^ (150ml) mm\^T i^^iti^y zx:=^juts:^^s 
VJ\^ilO. Oml. 4 6. 7 5:y^/P) irhy^^/^T^^ (7. 0ml, 50. 

/;s^^^^^l^gu tK (i q om i ) ^;i]njtTi^^^f-/w (i o om i x 2) -cfta 

yi-=3 : 1-1 ; 1) xmmu mm\^t:^^^^^^-fym]!i^xmM\^x. 

(1 4. 7 g, 9 1%) ^#fc„ 
rap 136-137*C 

IRvraax'*W:l738, 1489, 1200, 1125, 848. 
Anal. Calcd for Ci8HuBrF4NQ, (MW448. 21) 

Calcd: C,48. 24; H,3. 15; N, 3.13 

Found: C,48. 30; H,2.87; N, 3.14. 
^H-NMR(CDCl3) 6 : 2. 15-2. 40 (2H, m), 4. 20-4. 35 (IH, ra), 5.03(1H, brs), 5.77(1H, 
d, J = 8.0 Hz), 5.90(1H, tt, J = 53.2, 2.7 Hz), 6.87(lH, s), 6.94(1H, d, 
J = 7.6 Hz), 7.05-7.15 (IH, m), 7. 20-7. 40 (3H, m), 7. 55-7. 65 (2H, m). 
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6) (IRS, 2SR) -2-T^y-l- ( 4 P ^ :7 -yl') -3- [3- (1, 

1, 2, 2-x h7 7/W;tnai :7:r^/l^] 7V 

(4RS, 5 SR) -5- (4-7'n^7a::iyW) -4-[3-(l, 1, 2, 2-T 

h7:7;l';tP^ h=3rv^) ^:/v'/U'] -1, 3-^=3rf-y^iJ i;?y-2-;ty (1 4. Og, 

5 3 1.2 5 y ^yv) o^^y-zu (5 Om 1 ) s^jtzK^ib-t h V ^J^a^ 

mW. {1^. 6ml, 125^y ^JV) m^TLX 2 B#PHl;!jpfijii5ft L/Co ^Jl?l^^^^ 
ffll^Us 7k (2 00ml) ^^q;tT@^^^5=->'^ (2 0 0ml X 2) "ClfittitfCo 

:x-:;f3i^/i.ai-x>^^b|g^^b$-^T. g^!^ (1 2. 8g, 9 7%) tr#fCo 

10 mp 84-86''C 

IR V raax™W : 3362, 1611, 1588, 1485, 1308, 1196, 1119, 1034, 1007. 
Anal. Calcd for C^HieBrF^NOa (MW422. 21) 

Calcd: C,48. 36; H, 3.82; N, 3.32 

Found: C,48.59; H, 3.57; N, 3.37. 
15 *H-NMR (CDCI3) 5: 2.36(1H, dd, J = 13. 4, 10.6 Hz), 2.76(1H, dd, J = 13. 4, 
3.4 Hz), 3. 20-3. 40 (IH, m), 4.65(1H, d, J = 4.8 Hz), 5,91(1H, tt, J = 53. 1, 
2.8 Hz), 6.99(1H, s), 7.06(2H, t, J = 6.6 Hz), 7. 20-7. 40 (3H, ra), 7.51(2H, 
d, J = 8.6 Hz). 

7) N-[(1RS, 2 S R) -2- (4-7'n^:7ct^/I/) -2-t: Kn^^rV-l- 
20 [3- (1, 1, 2, 2-7" h=¥-i^) ^^yi/] -6, 7- 

v't Kn-5H-^;xy' [a] ti^-:/y'y-l-:fy;U7^^'^5. K 

(IRS, 2 SR) -2-T$y-l- (4-:7'P^:7i::^yW) -3- [3- (1, 1, 

2, 2-7" J- hdri/) -l-P^uy-^y-yl^S. 6 4 7 g (1 

3, 3 7$y*/P) , 6, Y^'u-dH-^yy [a] u^^'ry-l-^ 

25 /^4^Vi?2. 52g (13. 4^ y^/i^) ^ ,1-t Ko^v^^^/hyry— /wk 

|P!^2. 05 g (13. 4^y^/W) ^T-fe h y/U4 Om 1 t'T'it#L^j:;OSe> 
1 -i^/u- 3 - ( 3 -v^y f-JU7 ^ y y P bVw) ;(7yW/is v'-f ^ K • 2. 5 6 g 

(13. 4 ^ y ^;^) ^;!lP;i. ^MT-gfejii^ Lfco SJ^^^SSrS^i^^^yi'tc^l^ 

555 



wo 02/059077 PCT/JP02/00532 

JlXft7. 3 0 6 g W9 2% 
mp 184-185°C; ^H-NMR (CDCI3, 300 MHz) 8 1.95-2.04 (2H, m), 2.16-2.23 (2H, 
5 m), 2.66 (2H, t, J = 5.9 Hz), 2.77 (IH, dd. J = 10.7 Hz, 14.6 Hz), 2.97 (IH, 
dd, J = 4.1 Hz, 14.6 Hz), 3. 76 (IH, d, J = 3. 9 Hz), 4.61-4.70 (IH, m), 5.02 
(IH, t, J = 3.9 Hz), 5.75 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 
53.1 Hz), 5.92 (IH, td, J = 5.9 Hz, 11.4 Hz), 6.20 (l.H, d, J = 11.7 Hz), 
6.96 (IH, dd, J = 1.5 Hz, 7.8 Hz), 7.01 (IH, s), 7,03-7.17 (4H, m), 7.30 
10 (IH, t, J = 7.8 Hz), 7.34 (2H, d, J = 8.1 Hz), 7.51 (2H, d, J = 8. 4 Hz); 
IR (KBr) 3260, 1640, 1532, 1487, 1198, 1125 cm"^; Anal. Calcd for QgHagBrF^NOj: 
C, 58.80; H, 4.42; N, 2.36. Found: C, 58.75; H, 4.43; N, 2.35. 
aj 2 9 1 



N- [ (IRS, 2SR) -2- (1, 1' -t'7 3i^/W4-^/W) -2-tFpdrv'- 
15 l-[3- (l, 1, 2, 2-7" h7 7/u;tn^ h'^s^v') ^:/>^/l-] -6, 7 

N- [ (IRS, 2SR) -2- (4-:/D*7ar-7U) -2-fc Kn^S^-l- [3- 
(1, 1, 2, 2-r h7 7/^:to^ h^-i/) ^>v^yU] a;^/^] -6, K 

n-5H-^:^>^ [a] v':^'P-^yxy-l-:^;/^/^^>i^$ KO. 51 Ig (0. 8 6 

20 3 ^ y-=E-/U) ^ 77a:.=-jU:^X2y^o, 1 6 g (1 . 2 9^ U ^/W) , 7" hy^;^ ( h 
])'73i=^j\^:^:^y>(y) y<yi^t7J^ (0) 0. lOg (0. 08 6 ^y*/^) 
^i- Y )) 0 . 18g (1. 7 S^V'eM ^h/U^y8ml-7k8ml^X\ 

B^n^ JIR40. 2 6 9 g i|X^5 3% 

mp 122-123°C; 'H-NMR (CDCI3, 200 MHz) 6 1. 96-2. 05 (2H, m), 2.14-2.24 (2H, 
m), 2.66 (2H, t, J = 5.8 Hz), 2.83 (IH, dd, J = 10.8 Hz, 14.6 Hz), 3.06 (IH, 
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dd, J = 4.5 Hz, 14.7 Hz), 3.60 (IH, d, J = 3. 6 Hz), 4.72-4.82 (IH, m), 5.11 
(IH, t, J = 3.7 Hz), 5.80 (IH, d, J = 8.0 Hz), 5.88 (IH, tt, J = 3.0 Hz, 
53.1 Hz), 5.91 (IH, td, J = 5.4 Hz, 11.6 Hz), 6.23 (IH, d, J = 11.6 Hz), 
6.97-7.17 (6H, m), 7.31-7.64 (lOH, m) ; IR (KBr) 3250, 1634, 1530, 1487, 1285, 
5 1194, 1115, 770, 700 cm"^ ; Anal. Calcd for CagHaiF^NDj-O. IHjO'O. Si-PrjO: C, 71.04; 
H, 5.99; N, 2.18. Found: C, 70.75; H, 5.99; N, 2.23. 
MMm 2 9 2 

N-[(1RS, 2 SR) -2-t KDdf^/-i- [3- (1 , i, 2, 2-xb77/V 

^yi;!^/U2 -2- [4- (3-^^=/l^) -6, 7- 

N- [ (1 RS, 2 SR) -2- (4-yn^73^-/l') -2-t: Kp=¥^:x-1- [3- 
(1, 1, 2, 2-7" h^i^) ^^v^/l^] ^^/l^] -6, 7-v>l: K 

U-5H-^yy [a] -yi^x:t^y7'y-l-:fy/U:^^f-^ KO. 5 1 9g (0. 8 7 

* 

6 ^ y ^/u) , f-;e-7 3i:/-3-#p:/ifO. I7g(l. 3 l ^ !) ^/w) ^ -r >7 

i 

15 {h])y:^:^ji^-^y^y^:^) ^<yi^^J^ (o) o. lOg (o. 0 8 8 5:y^ 

/V) t^^i-h^J ^J^O. 19g (1. 75^y^/V) ^ h/WJ^:/8m 1 -7K8m 
gJJ^fei^* i|Xl:0. 3 3 4 g 11X^6 4% 

mp 178-179^; ^H-NMR (CDCI3, 200 MHz) 5 1.92-2.04 (2H, m), 2.14-2.23 (2H, 
m), 2.66 (2H, t, J= 5.9 Hz), 2.81 (IH, dd, J = 10.5 Hz, 14.7 Hz), 3.03 (IH, 
26 dd, J = 4. 6 Hz, 14.4 Hz), 3.63 (IH, d, J =3.6 Hz), 4.67-4.81 (IH, m), 5.07 
(IH, t, J = 3.7 Hz), 5.80 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2.9 Hz, 

t 

53.1 Hz), 5.90 (IH, td, J = 5. 0 Hz, 12. 2. Hz), 6.22 (IH, d, J = 11.8 Hz), 

6. 95-7. 17 (6H, m) , 7. 26-7. 50 (6H, m) , 7. 62 (2H, d, J = 8. 2 Hz) ; IR (KBr) 

3283, 2936, 1640, 1532, 1200, 1123, 783 cm''; Anal. Calcd for C33H29F4NO3S : C, 
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66.54; H, 4.91; N, 2.35. Found: C, 66.37; H, 4.86; N, 2.28. 
MMM 2 9 3 

N- [ (IRS, 2SR) -2- (2' -^nn [i, i' -fcV^i^/V] -4~-( JU) - 
2-t Kudr^/-1- [3- (1, 1, 2, 2-xh7 7/W;^-D3^h=J^V) ^^^i?/!^] 
^"f-Jl^l -6, 7-i>t Kci-5H-^:xy [a] v'^ n^:/7^ K 
N- [ (IRS, 2SR) -2- (4-^0^:7 01^7^) - 2-t Ko ^iX- 1 - [ 3- 
(1, 1, 2, 2-r h7:7/k;^D^ hdrV) ^:/v'/k] :3if-/u] -6, 7-v?t K 
n-5H-^i/i/ [a] v'^n^yxi^-l-;i'/U/j^>f-5; KO. 5 2 9 g (0. 89 
S^y^/I^) , 2-1^7 tiV2y:^=^j\^:^viymo. 42g (2. 68^iJ^7U) , T 
hy^y^ {V])y:x.:=-^V:^:^y^y) /-?7v?t>A (0) 0. 20 g (0. IS^y 
^/l^) ti^^*^ by !>A0. 38 g (3. 5 8^y^/W) ^YjVa^ySm\-i^Z 

1/1) , i^^y^u\f;Vau-^;v~^^^i^x.y)^mh\^X. @6^^Sr#fc„ 
fifeS* llxao. 2 0 3 g W3 6% 

mp 172-173°C; ^H-NMR (CDCI3, 300 MHz) 6 1.95-2.04 (2H, m), 2.16-2.22 (2H. 
ra), 2.66 (2H, t, J = 5.9 Hz), 2.86 (IH, dd, J =10. 8 Hz, 14. 4 Hz), 3,07 (IH, 
dd, J = 4.5 Hz, 14.7 Hz), 3.62 (IH, d, J = 3. 9 Hz), 4.72-4.81 (IH, m), 5. 11 
(IH, t, J = 3.9 Hz), 5.83 (IH, d, J = 8. 4 Hz), 5.89 (IH, tt, J = 2. 9 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5.7 Hz, 11.6 Hz), 6.25 (IH, d, J = 11.7 Hz), 
6.96-7.16 (6H, m), 7.26-7.36 (4H, m), 7. 46-7.54 (5H, m) ; IR (KBr) 3753, 3233, 
3061, 1640, 1306, 1198, 1123, 1030, 762 cm-^ Anal. Calcd for C3sH3oClF,N03 : 
C, 67.36; H, 4.85; N, 2.24. Found: C, 66.99; H, 5.05; N, 2.08. 
UliM 2 9 4 

N- [ (IRS, 2SR) -2- (4' -^X2u [1, 1' -tf^ai-/!^] -A-^;V) - 
2-t Kndrv'-l- [3- (1, 1, 2, 2-x h 7 h dj^i^-) ^^-i^yl^] 
^^f-J^l -6, 7-v?t KD-5H-^^y' [a] i^:^ \2^^y^y-l-^;vt^e^^^ K 
N- [ (IRS, 2 SR) -2- (4-:/P^7xr^/V) -2-t: Kd^^v^-I- [3- 
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D-5H-^i^y [a] i/'^ D^7'-r:/-l-;&/l'JJ^>f-^ KO. 5 0 0 g (0. 84 

hy^^:^ (h y 7a^/W5!j^;3^7-<:^)./>°7v^i>-t» (0) 0. 20 g (o. n^V 

5 ^/W tMMi-hV C^-^O. 27 g (2. 5 3^y^/^) ^ h/P^:/ 1 0 m 1 -tK 
10ml fpX\ 9 O'CT'2 BPB^it^bfcio S^&^^^7KtJ:^^t\ ^^^^^^-^2^^^ 

1- 1/1) , yy^t'ju=^-'rJi'-^^f-yX'om^itLX. i6^#l^#fc:o 
10 aJ^mfel^^ IlXftO. I36g W2 6% 

mp 167-168°C; 'H-NMR (CDCl,, • 300 MHz) 8 1.95-2.03 (2H, ra), 2.15-2.22 (2H, 
. m), 2.66 (2H, t, J = 5. 9 , Hz), 2.83 (IH, dd, J = 10. 7 Hz, 14.6 Hz), 3. 04 (IH, 

dd, J = 4. 1 Hz, 14.9 Hz), 3.63 (IH, d, J = 3. 6 Hz), 4.71-4.79 (IH, m), 5. 11 

(IH, t, J = 3.8 Hz), 5.80 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2. 9 Hz, 
16 53.1 Hz), 5.90 (IH, td, J = 5.7 Hz, 11.4 Hz), 6.23 (IH, d, J = 12.0 Hz), 

6.96-7.16 (6H, m), 7.30 (IH, t, J = 8.0 Hz), 7.41 (2H, d, J = 8. 7 Hz), 7.50-7.59 

(6H, ra); IR (KBr) 3289, 2932, 1638, 1530, 1487, 1204, 1123, 1096, 818 cm"'; 

Anal. Calcd for CjsHaoClF^NOg : C, 67.36; H, 4.85; N, 2.24. Found: C, 67.37; 

H, 4.87; N, 2. 15. 
20 MH&iH 2 9 5 

N-[(1RS, 2 SR) -2- (3' -^np [1, 1 ' -If ^a^— /V] -4-'f /l^) - 

2- t Kn^rv'-l- [3- (1 , 1, 2, 2-r b7 7;l/;tn^ b=3f>» 

31^/1^] -6, }^tt-5H-^yy [a] iy^ n^zfy'y- ^ K 

N-[(1RS, 2 SR) -2- (4-7^0^7 31-/^) -2-t Kn=3rv'-1- [3- 
26 (1, 1, 2, 2-7" hyy/^^^tuzcV^iy) ^yi^Jl^^ ^'^/l^l -6, 7-v^t K 
P-5H-^:/y' [a] v^^J' n^:/7"^^-l-;*/^#^i^^ KO. 50 Og (0. 8 4 
4 S y*/w) > S-:^' a P73i^/u#Pi^^0. 26 g (1. 6 9 5:y^yv)\-r 

Yy^y^ ihVy^^j^^y^y-ty) /^°7v'!>A (o) o. 20g (o. i75:y 

^/l^) t^W^i-hV "^J^O. 27 g ( 2 . 5 3 ^ y -^E-/!^) ^ h /l^=^y I 0 m 1 -yi(, 
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1 0 m 1 4'T\ 9 0 'CT' 2 0 mmw ufcc Eii:M^7i^Km€. mm^f/^x* 2 

1-1/1) . 1:^4 yy'^ii°j^^-7';u-^^^yxy)'^^itLx. nm^i^mco 

5 ^^Ifej^^ HXi: 0 . 1 6 5 g tlx$ 3 1 % 

mp 131-132''C; 'H-NMR (CDCI3, 300 MHz) 5 1.95-2.03 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.83 (IH, dd, J =10. 5 Hz, 14.4 Hz), 3.03 (IH, 
dd, J = 4.2 Hz, 14.7 Hz), 3.66 (IH, d, J = 3.9 Hz), 4.70-4.79 (IH, m), 5.11 
(IH, t, J = 3.8 Hz), 5.80 (IH, d, J = 8.1 Hz), 5.88 (IH, tt, J = 2.9 Hz, 
10 53.0 Hz), 5.91 (IH, td, J = 5.7 Hz, 11.4 Hz), 6.23 (IH, d, J = 11.7 Hz), 
6. 98-7. 17 (6H, m) , 7. 28-7. 43 (3H, m) , 7. 46-7. 60 (6H, ra) ; IR (KBr) 3270, 2938, 
1640, 1514, 1200, 1125, 783 cm"'; Anal. Calcd for CjgHaoClF^NOg : C, 67.36; H, 
4.85; N, 2.24. Found: C, 67.42; H, 4.80; N, 2.10. 
MMM 2 9 6 

15 N-[(1RS, 2 SR) -2-fc Kndf>>-2- (2' b^i/ [1, l'-\fy=c 
:=.ju2 -A-^jv) - i-[3-(l, 1, 2, 2-r-Vyy/^:^n^V^\/) ^y-J;v} 

■ 

:^f-)V\ -6, Ko-SH-^i^y [a] a^T'x^'- 1 ^ K 

N-[(1RS, 2 SR) -2- (4-7^0^70:^/^) -2-t Ko^i^-l- [3- 
(1, 1, 2, 2-TYvy^v:tna^Y^i^) ^^v^/i^] -6 , K 

20 "i^i-bH-^y:/ iai'\ u^':fTy-l-:fy/l^T!^^'f^YQ. 5 3 0 g (0. 8 9 

S^y^v'k) , 2-;^ Y^-yy^=:^;v-^tiym.O. 20 g (1. 3 4^]J^/^) , 
y-Vv^:^ ( h V y zc,^}Vt<7sy >{y) (0) 0. 1 0 g (0. 0 8 9 

^y^;v) ^ h.Q. i9g (i. 79^1;^/^) -^yivoLv^mx- 

1-1/1) . i^^^^/Wi?^y^ntVwj:— r/i^-^^ih>'J;^)^^il^LT. g 



wo 



JlXftO. 3 0 7 g IlX#5 5% 
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mp HS-IBOX:; ^H-NMR (CDCI3, 300 MHz) 5 1.95-2.05 (2H, m), 2.16-2.22 (2H, 
m) , 2. 66 (2H, t, J = 5. 7 Hz) , 2. 85 (IH, dd, J = 10. 7 Hz, 14. 9 Hz) , 3. 08 (IH, 
dd, J = 4.2 Hz, 14.7 Hz). 3.48 (IH, d, J = 3. 9 Hz), 3. 82 (3H, s), 4.74-4.82 
(IH, m), 5.09 (IH, t, J = 3.6 Hz), 5.79 (IH, d, J = 8,7 Hz), 5.89 (IH, tt, 

5 J = 2.9 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 5 Hz, 11.2 Hz), 6.24 (IH, d, J 
= 11.7 Hz), 6.97-7.18 (8H, m), 7.28-7.36 (3H, ra), 7.49 (2H, d, J = 8. 1 Hz), 
7.57 (2H, d, J = 8. IHz); IR (KBr) 3264, 2938, 1638, 1528, 1487, 1275, 1190, 
1117, 762 cm"M Anal. Calcd for C36H33F4NO4 • 0. 2H2O : C, 69.38; H, 5.40; N, 2.25. 
Found: C, 69. 11;.H, 5.33; N, 2.05. 

10 MMM 2 9 7 

N-[(1RS, 2 SR) -2-t Kni'3fV-2- (4' h^i/ [1, l'-]i'ya^ 
-4-f/V). -1- [3- (1, 1, 2, 2-7" b7 7/U;d-D^ h'Sri/) ^i/v^>'l<] 
- 6, 7-v>t Kn-5H-^:/y [a] v-^ p^T^x:/- 1 ^ K 
N- [ (IRS, 2SR) -2- ( 4 -:/n^ 7 3^^/1^) -2-t Kodf^v^-l- [3- 
15 (1, 1, 2, 2-7' by7/i';i-pj^ b^i^) ^;/v^/^] ^f-/^] -6, T-v'l: K 
D-5H-^:^y [a] v'i5'P^:/7':/-l-:*;/^J^>1^^ KO. 50 0 g (O. 84 
4 5i;^/^) s 4.-;^ h^'^yyc^^^^^^y^O. 26 & (1. 6 9^y^/^) V 
X ( MJ yau:=^/U^:^y^:^) y^y-J^M, (0) 0. 20g (0. 175 

y^/l^) i J^^•:^ h y !> A 0 . 2 7g (2. 5 3 5;y*/^) ^ hJl^^y 1 0ml- 

UAO. 3 10g U^5 9% 
25 mp 162-163^:; ^H-NMR (CDCI3, 300 MHz) d 1.94-2.03 (2H, m), 2.15-2.22 (2H, 
m), 2.66 (2H, t, J = 5. 9 Hz), 2.83 (IH, dd, J = 10. 7 Hz, 14.6 Hz), 3.05 (IH, 
dd, J = 4.2 Hz, 14.7 Hz), 3.54 (IH, d, J = 3. 6 Hz), 3.86 (3H, s), 4.73-4.81 
(IH, m), 5.09 (IH, t, J = 3. 9 Hz), 5.78 (IH, d, J = 8. 7 Hz), 5.88 (IH, tt, 
J = 2.9 Hz, 53.1 Hz), 5.90 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.23 (IH, d, J 

561 



wo 02/059077 PCT/JP02/00532 

= 11.7 Hz), 6.96-7.16 (8H, m), 7.30 (IH, t, J = 8.0 Hz), 7.49-7.59 (6H, m) ; 
IR.(KBr) 3299, 2930, 1638, 1530, 1503, 1277, 1229, 1198, 1125, 820 cra-^ Anal. 
Calcd for CseHjjF^NO^: C, 69.78; H, 5.37; N, 2.26. Found: C, 69.69; H, 5.17; 
N, 2. 10. 
5 ^ii^J 2 9 8 

N-[(1RS, 2 SR) KD=3riy-2- (3' h^i/ [1, l'-lf:7,n 

-l- l3- (I, 1, 2, 2-^ ^yi^Jly} 
^^/^] -6, Kd-5H--<^:/ [a] i^i^u^-^y-y-l-yljju^^-f^ p 

N- [ (IRS, 2SR) -2- i4-yu^Z7^=i/i') -2-t pn^iz-i- [3- 
10 (1, 1, 2, 2-7" h7 7/U;tnai hdrV) -<;yv=/V] -6, K 

n-5H-^>i/ [a] i^>:^D-^7'x:/-l-;^7/V7j?df-|^^ Ko. 5 00g (0. 84 
4^y-=e/W , 3-;^ h^->y:j^:=.jUt<ti^^mo. 26 g (1. 6 9 $ y ^yU) , 

7^h7^^ {hVy:^=-/u:ts:^y^y) ^<yi;^^j>. (o) o. 2.0 g (0. .175 

V'^/V) t^m-ThV ^J>^0. 21 g (2. 5 3^y^/I^) ^h/W^^lOml- 

15 tK 1 0 m 1 t>T\ 9 0 ^T' 1 B Lfco S^&^S^7K^^:^^#^ @^m^^yi--e 2 lu 

1|X*0. 24 Ig W4 6% 

20 mp79-81'C; %-NMR (CDCI3, 300 MHz) 5 1.95-2.03 (2H, m), 2.16-2.22 (2H, m), 
2.66 (2H, t, J = 5.7 Hz), 2.83 (IH, dd, J = 10.5 Hz, 14.7 Hz), 3.05 (IH. 
dd, J = 4. 1 Hz, 14.6 Hz), 3.60 (IH, d, J = 3.9 Hz), 3.87 (3H. s), 4. 73-4.80 
(IH, m), 5.10 (IH, t, J = 3.8 Hz), 5.79 (IH, d, J = 8.4 Hz), 5.88;(1H, tt, 
J = 2.9 Hz, 53.0 Hz), 5.91 (IH, td, J = 5. 7 Hz. 11.4 Hz), 6.23 (IH, d, J 

25 = 11.7 Hz), 6.91 (IH, dd, J = 2. 1 Hz, 7.8 Hz), 6.99 (IH, dd, J = 1.5 Hz, 
7.5 Hz), 7,03-7.20 (7H, m), 7.30 (IH, t, J = 7.8 Hz), 7.37 (IH, t, J = 8.0 
Hz), 7. 52 (2H, d, J = 8. 1 Hz), 7. 61 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3268, 2932, 
1638, 1518, 1483, 1298, 1277, 1194, 1121, 779 cra-^; Anal. Calcd for CggHagF^NO,: 
C, 69.78; H, 5.37; N, 2.26. Found: C, 69.76; H, 5.70; N, 2.07. 
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MMM 2 9 9 

N- [ (IRS, 2SR) -2- (4' -tJn/I/^/U [1, 1' -tf7ac:^/W] -4— f/W 
-2-t Kn'3rv'-1- [3- (1, 1, 2, 2-r b 7 h ^-J^) ^yi^^W] 
=^=r)V\ -6, Kn-5H-<:/y [a] xi^-frV-X-IO JX^t^^'^^ K 

6 N-[(1RS, 2 SR) -2- (4-7'p*7a:^;U') -2-t Kn'3[^v'-1- [3- 

(1, 1, 2, 2-X b7 7/^;^na:: h^rv/) ^V-J'JV'I J-^/^] -6, T-v'tF. 
D-5H-^:/y [a] v'tJ'P^yT' >'VJi^>1^^ KO. 8 2 2 g (l. 38 

8^y^;W ^ A-iii^)V%}vy a^z^jv-f^uv^Q. aig (2. 08^y^» > 

■rby'^r;^ (MJ^ai::^/!^?}^;^:?^^) (0) O. 16g (0. 14$ 

10 y^/V) i; ^i^-i^ b y !J7 Jj, 0 . 2 9g (2. 7 8$y^/V) ^b/U^yiOml- 

15 I|X*0. 2 14g W2 5% 

mp 174-176'C; 'H-NMR (CDCI3, 300 MHz) 6 1.97-2.04 (2H, m), 2.16-2.22 (2H, 
ni), 2.67 (2H, t, J = 5.9 Hz), 2.85 (IH, dd, J = 10. 5 Hz, 14.7 Hz), 3.04 (IH, 
dd, J = 3.8 Hz, 14,3 Hz), 3.69 (IH, d, J = 3. 9 Hz), 4.72-4.80 (IH, m), 5.14 
(IH, t, J = 3.5 Hz), 5.81 (IH, d, J = 8.4 Hz), 5. 88 (IH, tt, J = 2.6 Hz, 

20 53.0 Hz), 5.91 (IH, td, J = 5. 6 Hz, 11.4 Hz), 6.24 (IH, d, J = 11.7 Hz), 
6.98-7.17 (6H, m), 7.31 (IH, t, J = 7.8 Hz), 7.58 (2H, d, J = 8. 1 Hz), 7.67 
(2H, d, J = 8.4 Hz), 7.77 (2H, d, J = 8. 1 Hz), 7.97 (2H, d. J = 8. 1 Hz), 
10. 06 (IH, s) ; IR (KBr) 3324, 2940, 1701, 1626, 1605, 1532, 1308, 1275^ 1200, 
1119, 806, 774 cm'^; Anal. Calcd for CggHaiFiNO^: C, 70.01; H, 5.06; N, 2.27. 

25 Found: C, 69.89; H, 5.19; N, 2.01. 
%W^\ 3 0 0 

N-[(1RS, 2 SR) -2- (3' [1, 1 ' -f^oi^/I^] -4-1'/^) 

-2-fc KP'^iX-l- [3- (1, 1, 2, 2-'TVyyi^:^^=^V-^i/)^y-J)V\ 
-6, 7-v't Ko-5H-^y/ [a] -y^n^-zT^V-X-l^iVits^^^ K 
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N- [ (IRS, 2SR) -2- i4-':fn^y^=L;u) -2-t: - [ 3- 

(1, 1, 2, 2-f b7:7;V;tn^ hdrix) ji^yl/] -6^ K 

n-5H-^>i/ [a] v/i5^p^yx>-l-;(7^l/;J^^^i^^ KO. 812g (l. 37 
l^y'^/l^) , 3-*;/V^/l'7ct::^/V#p>-^0. 41g (2. 7 4^]}^/U) 
Th7^:^ (.h3yzr.:=.;V:^7.y^:y) /^yVt^A (0) 0. 32g (0. 2 75 

h y !J7A0. 44 g (4. ll^y^/l^) ik V JV:x.i/ I 0 ra. \ - 

^Hfei^* JjXfiO. 2 8 5 g JiX^3 4% 

mp 103-105X:; ^H-WMR (CDCI3, 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5.9 Hz), 2.84 (IH, dd, J=10.8.Hz, 14.7 Hz), 3.05 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.67 (IH, d, J = 3.9 Hz), 4.71-4.80 (IH, m), 5.14 
(IH, t, J = 3.9 Hz), 5.81 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2.8 Hz, 
53.0 Hz). 5.91 (IH, td, J .= 5.4 Hz, 12.9 Hz), 6.25 (IH, d, J = 12. 0 Hz), 
6.98-7.17 (6H, m), 7.31 (IH, t, J = 8.0 Hz), 7.57-7.67 (5H, ra), 7.88 (2H, 
dd, J= 2.1 Hz, 7.2 Hz), 8.12 (IH, s), 10.10 (IH, s) ; IR (KBr) 3264, 2938, 
1701, 1640, 1518, 1449, 1304, 1279, 1198. 1123, 793 cm"^; Anal. Calcd for 
C36H31F4NO4: C. 70.01; H, 5.06; N, 2.27. Found: C, 70,08; H, 5. 19; N, 2.16. 
MMM 3 0 1 

N- [ (IRS, 2SR) -2- (2' -Tjsy^^yk [l, i' -fc^y^ic^/l^] -4-r/^) 
-2-t Kn^V-l- [3- (1, 1, 2, 2-y'Vyyjvirn3^V^i/) 
^5"/^] -6, J-v't KD-5H-<^y^ [a] :Xi?D-xyxy-l-i7/U7j^>f-$ K 
N- [ (IRS, 2SR) -2- {A-Zfn=^ya^^;v) -2-t: Kn=^v'-l- [3- 
(1, 1, 2, 2-'rVyyjv:tn:i:.Y'i^i/)^y^j';\y-]oL.=f-;v']-Q^ 7-v^t: K 
P-SH--^:^)/ [a] v/;J'p^y7^>'-l-;{;/W7is>f-5 KO. 81 2g (1. 37 

l^V'^/v) , 2-;iJ^;k5/i^7cn^/P4?p:/^o. 41 g (2. 7 
7'Vy^:^{Y]}y:x.:=-;v^:^y^y)^<=7^j^j^{Q) 0. 32 g (0. 2 75 
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V'frjU) t^WhV ^J>>0. 44 g (4. ll^y^/V) ^ h/Wct:/l 0ml- 

i 

7jci 0 m 1 9 0 1 e L-fCo SJE£?^^^7K(-l£ t\ i^^aif-/i^-e 2 (H 

m^^^^ UAO. 4 2 3 g l|X^5 0% 

rap 195-196t:; 'H-NMR (CDClj, 300 MHz) 8 1.96-2.04 (2H, tn), 2.16-2.22 (2H, 
m), 2.67 (2H, t, J = 5, 9 Hz), 2.86 (IH, dd, J = 10. 5 Hz, 14.7 Hz), 3.06 (IH, 
dd, J = 4. 4 Hz, 14. 6 Hz), 3.77 (IH, d, J = 3.9 Hz), 4.72-4.81 (IH, m), 5.16 

10 (IH, t, J = 3.6 Hz), 5.85 (IH, d, J = 8.4 Hz), 5.90 (IH, tt, J = 2. 7 Hz, 
53.0 Hz), 5,93 (IH, td, J = 5. 7 Hz, 11.4 Hz), 6.26 (IH, d, J = 11.7 Hz), 
6.98-7.18 (6H, m), 7.32 (IH, t, J = 7.8 Hz), 7.40-7.68 (7H, m), 8.04 (IH, 
d, J = 8. 1 Hz), 9.99 (1H> s) ; IR (KBr) 3227, 2930, 1688, 1636, 1304, 1198, 
1123, 770 cm"^ Anal. Calcd for C3gH3iF4N04: C, 70.01; H, 5.06; N,.2.27. Found: 

15 C, 70.00; H, 5.13; N, 2.20. 

3 0 2 

N-[(1RS, 2 SR) -2- [2' - (t Kn^v^p<f^/^) [1, 
/p] -2-t:.Kn^v'-l- [3- (1, 1, 2, 2-r h 7 7yU::a-n^ h ^ 
V) ^yi^^^Ul -6, Kd-5H-^:/>^ [a] ^X:?' n^l/x^'- 1 - 

20 ;&/l-7j^>f-^ K 

N-[(1RS, 2 SR) -2- (2' [1 , 1 ' -k':7a=/U] -4-^ 

/l-) -2-t Kp'^^x-I- [3- (1, 1, 2, 2-T hy-y^^:t^:^h^i^) ^yi^ 
)V\ -6, Kn-5H-^y>/ [a] x^^^'fy-l--^ JVifs^^ 

5Kl 6 8mg (0. 2 7 2 ^ y^/w) ©^^$'y->'^3ml^^^{^:^^aT^ Tkm^li 

26 y Omg (0. 2 7 5 y^/t') ^Sn;t. -e<^**0. 5B#FH^^t# 

JlX*13 7mg 11X^8 1% .. 
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mp 152-154°C; 'H-NMR (CDCI3, 300 MHz) 8 1.60 (IH, t. J = 5.7 Hz), 1.95-2.04 
(2H, m), 2. 16-2. 22. (2H, m), 2.64-2.69 (2H, m), 2.86 (IH, dd, J= 10. 7 Hz, 
14.9 Hz), 3.08 (IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.62 (IH, d, J = 3.0 Hz), 4.62 
(2H, d, J = 5.4 Hz), 4.72-4.80 (IH, m), 5.11 (IH, t, J = 3.8 Hz), 5.82 (IH, 
d, J = 8.7 Hz), 5.90 (IH, tt, J = 2, 7 Hz, 53.0 Hz), 5.93 (IH, td, J = 5. 8 
Hz, 11.6 Hz), 6.25 (IH, d, J = 11.7 Hz), 6.98 (IH, dd. J = 1. 5 Hz, 7.5 Hz), 
7.04-7.17 (5H, m), 7.27-7.43 (6H, m), 7.51-7.58 (3H, m) ; IR (KBr) 3289, 1638, 
1526, 1200, 1125, 1036, 762 cm-'; Anal. Calcd for CseHasF^NO^: C, 69.78; H, 5.37; 
N, 2.26. Found: C, 69.47; H, 5.39; N,. 2.16. 
MMM 3 0 3 

N- [ (IRS, 2SR) -2- [3' - (H h^U^U;^^jU) [l, 1' -}fya^^ 
yl^] -2-fc Kn=3f^>-1- [3- (1, 1, 2, 2-x h 7 7yU^P^ h 

v-) -Ov?/!^] ^f^^U] -6, Kn-5H-<:/y* [a] i^iJ^ P-^^x:/- 1 - 

N-[(iRS, 2 SR) -2- (3' [1, 1' -\fy:i,=^ju2 -4-4 

yi^) -2-t Kd=¥^/-1- [3- (1, 1, 2, ^yz;^ 

^Ki2 3mg (0. i9 95y^/u) (D / ^ y - /u 3 m I mmi^^m.x\ T^mit 

11X41 0 1 mg J|X^8 2% 
mp 178-179^:; 'H-NMR (CDCI3, 300 MHz) 8 1.74 (IH, t, J = 5. 3 Hz), 1.95-2.03 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5.9 Hz), 2.83 (IH, dd, J = 10.4 
Hz, 14.6 Hz), 3.05 (IH, dd, J = 4. 2 Hz, 14.4 Hz), 3.60 (IH, d, J = 3.9 Hz), 
4.72-4.80 (IH, m), 4.78 (2H, d, J = 4.2 Hz), 5.11 (IH, t, J = 3.6 Hz), 5.79 
(IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 3. 2 Hz, 53.0 Hz), 5.91 (IH, td, J 
= 5. 9 Hz, 11.7 Hz), 6.24 (IH, d, J = 12.0 Hz), 6.98-7.16 (6H, m), 7.26-7.64 
(9H, m) ; IR (KBr) 3268, 1638, 1532, 1198, 1127, 787 cm'^; Anal. Calcd for 
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C36H33F4NO4: C, 69.78; H, 5.37; N, 2.26. Found- C, 69.47; H, 5.22; N, 2.15, 
MMM 3 0 4 

N-[(1RS, 2 SR) -2- [4' - (fc KP=3ri/^5^/^) [l, l' -lf:7s.::^ 
/U] -4-</^] -2-1: Kp=3e^V-1- [3- (I, 1, 2, 2-r^7:7/^;^-p:x^df• 
5 v-) oi^/i^] -6, }^n-5H-^yy [a] ^ u 1 - 

N- C (IRS, 2SR) -2- (4' -^JU^^U [l, l' =^=^;V] -A-y( 

ju) -2-t Kndfv'-i- 13- (1, 1, 2, 2-r h 7:7/1^;^ Poi b;3f-.» 
/l^] ai^yu] -6, Fn-5H-^>'y [a] v'i^ 1 -:3(7/k4s>f- 

10 ^KlOTmg (0. 1 7 3 ^ <^^^y-/U3m l^;^(C^iaT\ TK^Ib 

^•>^-:^hy !^7A7mg (0. 17^!J^/l-) ^M^, 5f^mW.WL 

iRSSSmg l|X^8 0% 

15 mp 189-191°C; 'H-NMR (CDCVDMSO-de, 300 MHz) 5 1.95-2.01 (2H, m), 2.14-2.24 
(2H, m). 2.67 (2H, t, J = 5.6 Hz), 2.89 (IH, dd, J= 11.0 Hz, 14.3 Hz), 2.98 
(IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.69 (IH, br s), 4.72 (2H, d, J = 5. 1 Hz), 
.4.72-4.81 (IH, m), 4.87 (IH, d, J = 2. 7 Hz), 5.06 (IH, t, J = 3.5 Hz), 5.87 
(IH, td, J = 5.7 Hz, 11.6 Hz), 5.92 (IH, tt, J = 2. 9 Hz, 53. 1 Hz), 6.20 (IH, 

20 d, J = 12. 3 Hz), 6. 69 (IH, d, J = 8. 7 Hz), 6. 96 (IH, d, J = 7. 5 Hz), 7. 02-7. 16 
(5H, m), 7.27 (IH, t, J = 7.8 Hz), 7.46 (2H, d, J = 7.8 Hz), 7.56-7.63 (6H, 
m); IR (KBr) 3268, 1636, 1520, 1206, 1119 cm'*; Anal. Calcd for C36H33F4N04: 
C, 69.78; H, 5.37; N, 2.26. Found: C, 69.53; H, 5.24; N, 2,14. 

mMM 3 0 5 

25 .N- [ (IRS, 2SR) -2- (4-7/W^c 7:n^;V) -2-h [3- 
(1, 1, 2, 2-Thyy/^:t^^h^-y) ^^v^/u] ^^'f/ul -5, 5-i>;^f- 

7W6, y-v't KD-5H-^>'y [a] i^i^^ D^yx:^-i-:*/^7j^>f-5: K 

1) 3-^f^/l<-3-73i;^/U:/^57 Vi? 
^^^'^•^^^^i^^J>>9, 56 g (3 9 3 ^];^/U), 3^miT()^iiib^Thy}i 

t 
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^2 6. 5 3 g (15 7. S^y^/U), 1, 2-^>^'n^ai^>'2 9. 6g (1 
5 7 ^ U ^)V) (Dx h y t Kn 7 7 y 1 0 0 m 1 "mL^^^m^^h^MzMn^f 

y 1>A6 g i:7K2 0 Om 1 i:?i-^LfCo ^btLfc7K^|g^i^^^/V:3i^X/W^^ 
HfelSft: l|Xl:2 0. 8 3 g i|X^7 4%- 

^H-NMR (CDCI3, 200 MHz) 6 1.47 (6H, s), 2.65 (2H, s). 7. 17-:7. 40 (5H, m) , 
10.48 (IH, br s) ; IR (neat) 2967. 1699, 1634, 1260, 1167, 772, 700 cm~^ 

TK^^by ^fj7i»r/^^-»>A8. 6 2g (2 2 8 $ y ^/W) h7t Knyy 
V2QQm\mWm^.i!i^^'Y. 3-p<f-/W3-yrn=/U:/iJ'^/^2 0. 2 6 g (1 
13.7^ y^yw) (Dr h7 t Kd77:/1 0 Om l:^^S^^iTU ^MT—Hfeit 
# bfco SJS^^K^tK^^ t 7k 8 m K 15 %im.\Y.^ h y AtK'^I^ 8 m U 
7K2 Om 1 ^lii^feiiTtT. ji|l!|(Z)7Km'fby5'!^AT/^5:c^t>A^|r^j5?U ^^5* 

fco AftfcMI^^^I^Sr^^^^L/Co #bi^fcal?^^S^v'y;(7^V^;^7 7A^p-r 

ilXft 18. 0 9 g JiX^ 9 7 % 
'H-NMR (CDCI3, 200 MHz) 6 1.00 (IH, t, J = 5. 3 Hz), 1.35 (6H, s), 1.95 (2H, 
t, J = 7. 4 Hz) , 3. 44-3. 54 (2H, m) , 7. 14-7. 40 (5H, m) ; IR (neat) 3333, 2965, 
1497, 1445, 1057, 1022, 764, 700 cm-^ 
3) 5, 5-^^5^/W5-7a;;=:/U-2-^>'iJ':^^ 

3-7«f->'^-3-7ac^/l^l-:/i5ry^;H 8. 09g (llO. 1 ^ y ^/V) , 

hy^f-/kT^i^2 3, Oml (1 6 5^y*/l-) <D®^^3if-/n SOml^^i^tC 
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7k)*^T> ^ VT^jVUts^jV 15. Ig (I32^y =^}V) ©i^igoi^/^ 3 O m 

1 wmm'Y ^69* * 1 5 ^fm.n ufco ^ ztz.%m ( h y ^^/^r ^ 

5 P 2 2 . 8g (1 3 2 ^ y^/U-) <^-r fc Kn^^^-l 0 Om 

lSl^t^7K^^TT*6 0%7K^'fb-^M; ^>i>.(^/^°7:7^y^^^^5. 29 g (13 2 
^y^/i^) ^^^\zM7L^ ^0**0. s^TO^tfcio rtit^. ±r^mzM^(r> 

bi5^"7 7^-lCTfti^t (^=3s^f-^/i^^^f-/V= 1 5/1-6/1) . (3- 
^ ^/W- 3 -yaL^jV:f'^;v) P :/i^>>aif-yV' (31. 8 g ) ^^^W.^ t LT# 

±X'Utii^i^tMM^k5 om 1 ^i^i^i 0 om 1 cf-ei 0 o°ciz:t— gfe^#t 

HXfi 18. 8 6 g llX^ 8 3 % 
^H-NMR (CDClj, 200 MHz) 6 1.21-1.47 (2H, m), 1.31 (6H, s), 1.63-1.69 (2H, 
m), 2.25 (2H, t, J = 7. 3Hz), 7.14-7.23 (IH, ra), 7.29-7.35 (4H, m) ; IR (neat) 
20 2963, 1709, 1279, 766, 700 cm"^ 

4) 9, d-i^/f-Zl^-Q, 7, 8, 9-x K7fc KP-5H-^^i/ [a] iXiJ'P 

5, 5-v^;^^yl^5-7a^^/U-2-^>'i?yi?l 8. 8 6 g (9 1. 4 3 5y^ 
• /V) > N, N-v^p^f-z^Jj^/VAT^ K2?i(^r hyfc Kn^^^-l OOml^^tc 
25 ^UX^Mitt^-f y/H2. 0ml (1375;y ^/v) Sr?l§T tfc^, -e<Z?S ^ 0 . 

^it7/l'^=^^J^2 4. 4g (I83^y^/W) (Di&'fbP«^V:/l 0 Om 1 
^itif ^fl\^JiXnfzmMit!^(Dmt;^ ^V>- 4 0 0 m 1 2 0 m 
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^u-rhi^yy^-\cxmmLX (-^=3{^i^^/i^^^f^/^=l 5/1-6/1) , 

5 ^^^W- iRi 5 . 7 8 0 g 3 4 % 

'H-NMR (CDCI3, 200 MHz) 5 1.36 (6H, s), 1.83-2.02 (4H, m), 2.75 (2H, t, J 
= 6.8 Hz),. 7. 21-7, 29 (IH, m), 7.36-7.43 (3H, ra) ; IR (neat) 2965, 1684, 1597, 
1456, 1250, 764 cm"^ 

5) 9, 9 -V? 7^ 5^/1- 6 , 7, 8, 9-7" h^t: Kn-5H— [a] v-^p 
10 i^- 5 

9, 9-^^^yl'-6, 7, 8, 9-r b 7 t K0-5 H-^:// [ a ] i^rJ' d^T" 
T>-5-:i-:y5. 7 80 g (3 0. 7 0 ^ V "eju) (D;^ ^ y-/U4 Oml^m\^. 

yK'^T. yKmitU^m-th}) ^J>>1. I6g (3 0. 7$y*/w) ^d^t-fo;!]Px. 

#btLfca©i^Srv'i; ;&<f/U*7A^n'?f hi/77^-(CTlS^U (^^^rf-iz/l^ 
^aif-/u= 9/1-6/1) . S6^JJ^^#fCo 

J|Kfi5. .24 5 g I|X^9 0% 
^H-NMR (CDCI3, 300 MHz) 6 1.33 (3H, s), 1.45 (3H, s), 1.61-1.94 (5H, m), 
20 1.76 (IH, d, J = 4.5 Hz), 2. 01-2. 10 (IH, m), 5.15-5.20 (IH, m), 7. 19-7.25 
(2H, ra), 7.39-7.44 (IH, m), 7.58-7.62 (IH, m) ; IR (neat) 3335, 2926, 1476, 
1443, 1362, 1030, 760 

6) 4-7^0^-9, 9-v?p<5^/W6, 7, 8, 9-7" h 7 t Ko-5 H-^iy^/ [ a ] 

25 9, 9-v^^5^/U-6, 7, 8, 9-7" b7 t Ko-5 H-^^;/ [a] ^/^i' 

5 5 . 128 g (2 6. 9 5 5!;^/l/) iN, N, N' , N' -r b 
7 ;<f-/^^'f'Uy-JT^y6. 8 9g (5 9. 3 ^ D ^yu) ©^drf-> 1 0 Om 1 

^^^i-, 7K/^TT 1 . 6Un-:f'f-;u])f-^J^<D^^i-ym'<^S7, Iml (5 9. 
3 ^ y -^E-yl-) ^MTLfc^. 3 5°CT*-lifeit#tfCo S/S^i-^^^- 7 8X:\z.'^m 
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Ufc^> 1, 2-i^:fti^'rhyyj^:tn:i^^yi 4. Og (5 3. 9 ^ y 

5 L (^=3ri^>'/@^^^^/^=l 5/1) . S6^«^Sr#fCo 
HfeH^ I|Xl:4. 6 14g JlX^6 4% 

mp91-92'C; ^H-NMR (CDCI3, 300 MHz) 6 1.38 (3H, s), 1.40 (3H, s), 1.54-1.62 
(IH, m), 1.71-1.88 (2H, m), 2.05-2.36 (3H, ra), 2.22 (IH, d, J = 4. 8 Hz), 
10 5.56-5.59 (IH, m), 7.05 (IH, t, J = 8.0 Hz), 7.42-7.45 (2H, m) ; IR (KBr) 
3354, 2955, 1447, 945, 918, 775, 747 cm"'; Anal. Calcd for CiaH^BrO: C, 58.01; 
H, 6.37. Found: C, 58.34; H, 6. 51. 

7) l-:/p^-5, 5-v>^^yW6, 7-i^t Kn-5H-^^^y [a] 

15 4--fu^-9, 9-v^p«f-/W6, 7, 8 , 9 -7" h 7 t Kn- 5 H-^:y)/ [ a ] 
0^7't:/-5-;^WV4. 4 0 2g (16. 3 5^y^/^) tp-h^^^^^ 
/V:^y^—7K^^0. aig (1. 6 4^V^/^) (Oh/U:xiy8 OmlM^^T^^^ 

'^-^ Yyy D #ttfcSf£;^^'f'T'm7K^fl^T Q . 5 ^PB^MiljjS 

HXfi 3 . 8 8 7 g J|X^ 9 5 % 
^H-NMR (CDCI3, 200 MHz) 6 1. 34 (6H, s), 1.83 (2H, t, J = 6. 8 Hz), 2.42-2.52 
(2H, m), 6.05 (IH, td, J = 4. 4 Hz, 12. 5 Hz), 6.91 (IH, td, J = 1.9 Hz), 6.98 
(IH, t, J = 8.0 Hz), 7.33 (IH, d, J = 7. 8 Hz), 7.49 (IH, dd, J = 1. 3 Hz, 
25 7.9 Hz); IR (neat) 2965, 2919, 1454, 1420, 1404, 885, 766 cm"* 

8) 5, 5-v^^^/l'-6, Kn-5H-^:/y' [a] v'^D^y7':/-l- 
l-:/n^-5, S-i^f^^ywe, 7-i>t Kn-SH-^i^i/ [a] v^i5'P^7"-7- 

yS. 879g (15. 44^y^/V) ©v?^f^/^^— r/^3 Om 1 ^IglC, - 7 
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8Wl. 6Mn-'f^;U])f-f7M.(D-^^'fymmil. 6ml (18. 5$y^ 
S^^^ HXl:.!. 5 40 g l|X^4 6% 

rap leS-ieet:; 'H-NMR (CDCIj, 200 MHz) 6 1.37 (6H, s), 1.89 (2H, t, J = 6.6 
Hz), 2.44-2.54 (2H, m), 6.08 (IH, td, J = 4. 4 Hz, 12.4 Hz), 6.92 (IH, td, 
J = 2.0 Hz, 12.3 Hz), 7.22 (IH, t, J = 7,9 Hz), 7.57 (IH, dd, J = 1.2 Hz, 
8. 0 Hz) , 7. 66 (IH, dd, J = 1. 4 Hz, 7. 6 Hz) ; IR (KBr) 3050-2650, 1688, 1426, 
1306, 1279, 775, 764 cm"'; Anal. Calcd for CmH^O^: C, 77,75; H, 7.46. Found: 
C, 77.99; H, 7.34. 

9) N-C(1RS, 2 SR) -2- (4-7/l^;^n7i^yl<') '-2-t Kd=¥^^-1- 
[3- (1, 1, 2, hyy/i^ytus^h^i/) ^^/V] -5, 5- 

(IRS, 2SR) -2-T5y-l- (4-7/W;^P7iri/H -3- [3- (1, 1, 
2, 2-x b777^^n^hdf>» 7^-y^]yD^^^_l_;^_^^Q^ 3 7 9 g(l. 

0 4 9 ^ j; -^-/W) \ 5, Q-^l^/'f-zU-e, 7-v>t Kci-5H-^;xy [a] v^iJ'n 

^yT-'^-i-:^;u:^ymo. 23g (l. 0 5^y^;k), 

T 0 . 16g (1. 0 5 ^ y^/P) ^T-fe h y/Vl Om I tf" 

mm.0. 20g (1. o5.^y-=E/U') :^m^. mux-mmwLtz. ^jtm^mm 

Sfe)^* i|Xl:0. 54 5 g l|X^9 3% 

mp 101-104^0; 'H-NMR (CDCI3, 200 MHz) 8 1.28 (6H, s), 1.76 (2H, t, J = 6. 6 
Hz), 2.36-2. 45 (2H, m), 2.74 (IH, dd. J= 10. 6 Hz, 14.2 Hz), 3.00 (IH, dd, 
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J = 3.8 Ha, 14.4 Hz), 3.45 (IH, br s), 4.65-4.79 (IH, m), 5.01 (IH, d, J 
= 3.6 Hz), 5.69 (IH, d, J = 9. 4 Hz), 5.74 (IH, td, J = 4. 2 Hz, 12.3 Hz), 
5.89 (IH, tt, J = 2.9 Hz, 53.3 Hz), 6.12 (IH, d, J = 13.2 Hz), 6.77 (IH, 
d, J = 6.6 Hz). 7.02-7.15 (6H, in), 7.26-7.40 (2H, m), 7.45 (2H, dd, J = 5. 3 
6 Hz, 8. 7 Hz); IR (KBr) 3357, 2965, 1638, 1505, 1227, 1198, 1130 cm"'; Anal. 
Calcd for CgiHjoFgNOj: C, 66.54; H, 5.40; N, 2.50. Found: C, 66.30; H, 5.50; 

N, 2.60. 

3 0 6 

N- C (IRS, 2SR) -2-t [4- y aL=^jV] 

10 -1- [3- (1, 1, 2, 2-x b^v-) ^yi^Ji^'] ^f-/^] -6, 

1) 3- [4- (^^;w;5^/U7j^c:^/u) 7^-/1^] -3-;r^y7°D^^>'^:x^/i/ 

4- T-tyya^yi^ (lOg, 4 2. 2^y^/V) b^^f 

y -/K 0 . 2ml). mm^y^^j^ (50ml) (oU'^m^imwuf' h y i> a ( 3 . 

15 3 7 g, 6 0%tt14, 8 4.4 5 !) ^yi') ^ii^l:-f oJqx:T^jfi-C2BtF^. 6 O'C 

■ciB#F^ji#bfco m^M^^^nx^. (3 om 1) ^m^x. mt^^ 

)v (10 0ml) "cttwbfco titti^K^7K?5feu wmm.-^ ^ tf j>>x%mk. 

3 : 1) T*S^UT. (3. 7 6g, 3 3%) ^i^fe^ LT#fCo 

20 mp 50-52'C 

IRvmax'^^cm-^:i738, 1622, 1427, 1304, 1250, 1198, 1148, 1090. 
Anal. Calcd for CigH^OgS (MW270. 30) 



25 •H-NMR(CDCl3) 6: 1.27(3HXl/2, t, J = 7. I Hz), 1.36(3HXl/2, t, J = 7. IHz), 
3.08(3HXl/2, s), 3. 10(3HXl/2, s), 4.04(2HXl/2, q, J = 7. 1 Hz), 4.23(2H 
Xl/2, q, J = 7.1 Hz), 5.76(lHXl/2, s), 7. 95-8. 20 (4H, m). 

2) 3- [4- {^'}-)\y7.)vit»^)\^) y^=^}V\ [3- (1, 1, 



Calcd: C,53.32; H,5. 22 



Found: C, 53. 46; H, 5. 25. 
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3-(l, 1, 2, 2-7" h7:7/U;j-Dai hdriX) ^/^cE.y (2. 8 4inl, 16. 
8 5; V^jl') (Omm^^^/l^ (3 0ml) mm\^. N--fx2^:^^iyy^ ^ K (3. 

Og, 16. B^y^/v) t2, 2'-Ty\f:^4y:ff-ti=^h]}/i^ io. 1 g) ^ 

MK.X2mmMM^LrCo RltM^MLB^^ttz^, v'acf^/l.ai-7-;^i:^;3^f- 

3-(l, 1, 2, 2-^7" hyy/\^:tpt:^h^i^) -l~':fx2^pt=f-ju^l^'^y:^i^f^^ 
3- [4- "7 :xi:^ju2 - 3-:t'^ y:ft2>^<i^^a^^ju (3. 5 g, 

13. o^]}^/u) (Di, 2-i:^^ h^i^^i^y (3 0ml) mm\^. T^^^TTiam 

iti-hV^J^ (0, 52g, 60%m^, 13. O^y^/l^) :SrJnx.Tl o^^^ijt 
^LfCo r*L{C±-e#fc3- (1, 1, 2, 2-7" h7 7/l^;tP^ h'^v') -l-7''p 

^p{5^^p-<^if>'©i, 2-^p{ h^^v^iJ':/ (5ml) mm^MTu mux4 

^mWLfCo RJi^^liZ:^ (10 0ml) ^mx.xm^^^^\^ ( l O Om l ) T*tt 
^i^]) ti-^ Y^yy (^drf- : @^^:3^^/k= 3 ; 1-2 : 1) X^ 

mm (3. 0 3g, 4 9%) ■^m^mt\^xnfz.o 

IRvraax'''''Vm"^:1738, 1694, 1319, 1302, 1196, 1154, 1121. 
^H-NMR (CDCI3) 5: 1.13(3H, t, J = 7.1 Hz), 3.07(3H, s), 3.37(2H, d, J = 7. 6 
Hz), 4. 11(2H, q, J = 7.1 Hz), 4.60(1H, t, J =7.6 Hz), 5.89(1H, tt, J = 53. 2, 
3. 0 Hz) , 7. 00-7. 35 (4H, m) , 7. 95-8. 20 (4H, m) . 

3) (2RS, 3 RS) -3- [4- (p<^/w;^;^/jN^;k) :7a.^/k] -3-fc Kt3 
^>'-2- [3- (1, 1, 2, 2-TYyy;\yirn:3^h^l^) ^:/v?/u] -fn/^i/l^ 

(1. 72g, 12. 6^y © v^3i5^/ixai— x/U (20ml) 

mwm^^ Amit^^M-Th]) (o. 9 5g, 2 5. 2^];^/V') ^^/j^^-fo 

7l<^^t^ rti{^:3- [4- (^f■/^;^/^/}^^y^) 73:;c=^/k] -3-;t^y-2- [3- (i, 

1, 2, 2-r h7 7/W:^Da: h53{^V) ^^'v'/V'] 7°d/-?:/^3c^/U (3. Og, 
6 . 3 0^ y -^-/l^) r/l^ ( 1 0 m I ) ^|^^;(j|]x.7to ^iST' 1 ^fsl 
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(1 0 0ml) T'jsifiu 7Ksfcm> m:^m'^^^->'^j^x*n^u mEm^v 
1) T*i^LT. nt^'j^ (2. 6 0g, 8 6%) ^rn^m^'^ t Lxntc. 

IRvraax'''''W:1726, 1306, 1198, 1152, 1090, 774. 
5 ^H-NMR (CDCI3) S : 0. 97 (3H, t, J = 7, 1 Hz) , 2. 80-3. 10 (3H, m) , 3. 06 (3H, s) , 
3! 35 (IH, d, J = 2. 6 Hz), 3. 95 (2H, d, J = 7. 1 Hz), 5. 15-5. 25 (IH, m), 5. 89 (IH, 
tt, J = 53.1, 3.0 Hz), 6.85-7. 10 (3H, m), 7. 21 (IH, d, J = 7. 6 Hz), 7. 61 (2H, 
d, J = 8.6 Hz), 7.94(2H, d, J = 8.6 Hz). 

4) (2RS, 3RS)-3- [4- y a^=^;Vl -3-tKo 
10 ^->-2- [3- (1, 1, 2, 2-r h7:7yU^pa: hdr-» ^^/v^/k] T^ny-^:/^ 

(2RS, 3RS) -3- [4- {:^^)V7s)V^s=.)V) 
.2- [3- (1, 1, 2, 2-r hy 7/^:^^P^ h'^^^) ^W)y'\ -fu/^i/m^^ 
/l^ (2. 5 5g, 5. 3 3$.])^/^) <^^^/-/l^ (2 0ml) ^^^(CI^^tK^ 
-fb-^- h y t^J^i^Wa (10. 7ml, 10. 7$i; ^/U) ^APX-T^MT' 1 NF^it 

15 ^ \.fz.o ^^m^ 1 (30ml) ^mx.xm.^t ufc^. ( i 

*tT. (2. 3 0g, 9 6%) ^m^mt'LXW^. 

t 

IRvmax"*''W^:l715, 1302, 1198, 1148, 1121, 1090, 961. 

'H-NMR(CDCl3) 5: 2. 80-3. 05 (2H, m), 3. 05(3H, s), 3. 08(1H, d, J = 4. OHz), 
20 5.22 (IH, d, J = 4.0 Hz), 5,89(1H, tt, J = 53. 0, 2.8 Hz), 6. 90-7. 10(3H, 
m), 7. 22(1H, d, J = 8. 0 Hz), 7.60(2H, d, J = 8. 2 Hz), 7.90(2H, d, J = 8. 2 
Hz). 

5) (4RS, 5SR) -5- [4- =^;V:z.;Vij;^:=.;V) y 0^=^;^] -4- [3- 
(1, 1, 2, 2-r hdfv^) ^i^v^/Vj-l, 

25 2-:t> 

(2RS, 3RS)-3-[4- (^ ^/WJ^/l^xfvc^/w) 7 3i^;i/] -3-t KcarV- 
2- [3- (1, 1, 2, 2-r h7:7yu^pai bdf^v') -fu/^l^^ (2. 

2 0g, 4. B^^V'^j^) (OTYy^v^yy'y i2 0m\) i^mKr-Ji\^-jy 

a^^;vits:;^7is^) jV {\ . 3 7ml, 6. 3 5 5; D ^/W) b ^^JVT {0 . 
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95ml, 6. 845:y ^Mx-Xmu-Q 1 v^muw ufco ^o^, 1 mmM 
Bmm tfc^, tk ( 1 0 0 m 1 ) ^m^xmm^^^^ ( i o o m i x 2) x^m t 

<^®#l^i^y hiT^^^— : i^i?:rf-/i^= 1 ; i-i ; 3) 

X^mL.^ii\Lfc'^^t:^^-tyt:^Dx.xmmLX, n^i^(2, 0 7 g, 9 5%) 

mp 123-125^: 

IRvmax'^cm"^:l740, 1588, 1314, 1152, 1115, 959, 
Anal. Calcd for CigH^F^NOjS (MW447, 40) . 

Calcd: C,51. 01; H, 3.83; N, 3.13 

Found: C,50. 87; H,3.68; N, 2.98. 

^H-NMR(CDCl3) 5: 2. 20-2. 40 (2H. m), 3. 10(3H, s), 4. 25-4. 45 (IH, m), 5. 10(1H, 

s), 5.89(1H, d, J = 7.8 Hz), 5.90(1H, tt, J = 53. 2, 3.0 Hz), 6. 80-7. 00 (2H, 

m), 7. 10-7. 20 (IH, m), 7,34(1H, d, J = 8.0 Hz), 7.60(2H, d, J = 8.0 Hz). 

6) (IRS, 2SR) -2-T^y-l- [4- (/^/Uy^jU^^/l^) y z^z^}V\ - 

3- [3- (1, 1, 2, 2-x ^7 7>'^;tPcx h^rix) ^cxcr^/l^] -i-t^o/nV — 
)V 

(4RS, 5SR) -5- [4- {i^^}V7.jVi^^}V) y a^=./U^ -4- [3- (l, 
y il. 8 0g, 4, 025iJ^/V) <7):xi5?/-/i. (2 Om 1 ) S^^tK 

^{b-:^ hy l> AtK^^S ( 1 . 5 1ml, 12. 0 7 ^ y^/k) ^;!jox:T3^^AP|^ 

Jlljft LtCo RHK-Wi^Tk (10 0ml) ^Mx.XBB^^f'/l^ ( 2 0 0 m 1 X 2 ) X^ 
^^eri-:^->y:jii^jUa^^T;U:d^bm^gih^'[tXs (1. 4 9g, 8 6%) 

rap 93-95'C 

IR V max'^'^cm'^ : 1586, 1298, 1200, 1148, 1117, 766. 
Anal. Calcd for CigHigF^NO^S • 1/2H20(MW430. 42) 

Calcd: C,50.22; H,4.68; N, 3.25 
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Found: C,50. 11; H,4. 43; N, 3.10. 
^H-NMR(CDCl3) 6: 2.37(1H, dd, J = 13.6, 10.2 Hz), 2.66(1H, dd, J = 13.6, 
2.8 Hz), 3.08(3H, s), 3. 30-3. 50 (IH, tn), 4.81(1H, d, J = 4.4 Hz), 5.90(iH, 
tt, J = 53.1, 2.5 Hz), 6. 9-7. 20 (3H, .m), 7. 30-7. 40 (IH, m), 7.62(2H, d, J = 
5 8.2 Hz), 7.96(2H, d, J = 8. 2 Hz). 

7) N- [ (IRS, 2SR) -2-t: KP'¥iX-2- [4- f-/l^;^/^7f;^/W 7 
-1- [3- (1, 1, 2, 2-x ]>y7;V;^n3i h^rV) ^^v^;l/] ^^/l^] 

-6, Kn-SH-^:/^ [a] o^T'x:/- 1 ^ K 

(IRS, 2SR) [4- (t^ 9^/V:^/V^^^l^) 7cnr^7^] -3- 

10 [3-(i, 1, 2, 2-f- Vyyji^:tt:t^h^iy) y^^^/^l-i-y^^^y^-f^o. 

30 Ig (0. 7 145:y^/^) , 6, 7-v?t Kn-SH-^^^y [a] v-^D-^ 

yx:/-i-*/^4^>^o. i3g (0. 7i$y*>'w) N 1-t Kci 

JJ T y — yl^TKfPt/ 0 . llg (0. 7 1 ^ y ^/V) IrTi? f= h y/H Om ItT' 

15 ^0. i4g(o. 71 5 U^/i') ^Mk.. mMX-ikm¥\^f^o 

* 

20 e6t&*iIX*0. 2 9 3 glR^e 9% 

mp 154-157°C; 'H-NMR (CDClj, 200 MHz) 6 1.93-2.06 (2H, in), 2.15-2.24 (2H, 
m), 2.67 (2H, t, J= 5.6 Hz), 2.80 (IH, dd, J = 11.8 Hz, 14.6 Hz), 2.95 (IH, 
dd, J = 4.6 Hz, 14.4 Hz), 3.06 (3H, s), 4.22 (IH, d, J = 4. 2 Hz), 4.62-4. 75 
(IH, ra), 5.19 (IH, t, J = 3.5 Hz), 5.86 (IH, d, J = 8.2 Hz), 5.89 (IH, tt, 

25 J = 3.0 Hz, 53.1 Hz), 5.95 (IH, td, J = 5.5 Hz, 11.8 Hz), 6.25 (IH, d, J 
= 12. 0 Hz) , 6. 97-7. 35 (7H, ra) , 7. 67 (2H, d, J = 8. 4 Hz) , 7, 93 (2H, d, J = 
8.0 Hz); IR (KBr) 3486, 3330, 2932, 1645, 1532, 1302, 1271, 1200, 1146, 1123, 
768 cm"'; Anal. Calcd for CHFNOS • 0. 5H2O : C, 59.99; H, 5.03; N, 2.33. Found: 

« 

C, 60.02; H, 4.88; N, 2.48. 
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MMM 3 0 7 

1- ( 2 -N- [ (IRS, 2SR) -2- ( 4 -:7/^::^p 7^.-/1-) - 

2- t KP=¥i^-l- [3- (1, 1, 2, 2-x h7:7/P;tP:t ^Vi^/l^] 

5 (IRS, 2 SR) -2-r^y-l- (4-:7/k:^P73i^/V') -3- [3- (1, 1, 
2, 2-T h7:7/k;^Da^ h^-y) 7W0. 3 3 5 g(0. 

9 2 7 5; y-=E-/V) ^ 1- (2-J^f-/V7'f^/l/) i^:^'P^dr1^:/;*/^4^Vi^0. 2 2 g 
(1. 0 2 5:iJ^/U) , 4-N, N-v'^f^-y^T^y h°]J v^>0. llg (0. 9 3 
^y^/k) 1-fc Kn^E^v'^^-y M;T>^-/U7KfPi^0. 14g (0. 9 3^y^ 
10 /i^) ^Tir b ^ MJ /n 0 m 1 4^ -CJt# L P> i -ol^ju- 3 - ( 3 -v'^ ^yl^T. ^ 
y tVW) 5 K • . 18g (0. 93^ y ^/U) . ^Mk.. 8 

15 S6^ife^#:/5:o 

il^^S^*: llKiO. 4 16g l|X^8 1% 

*H-NMR (CDCI3, 300 MHz) 8 0.69-0.75 (6H, m), 0.96-1.47 (15H, m), 1.64-1.76 
(2H, m), 2.67 (IH, dd, J = 11.0 Hz, 14.6 Hz), 4.1 Hz, 14.6 Hz), 4.03 (IH, 
d, J = 4.2 Hz), 4.42-4.50 (IH, m), 4.98 (IH, t, J = 3.0 Hz), 5.60 (IH, d, 
20 . J = 7.2 Hz), 5.88 (IH, tt. J = 2. 9 Hz, 53.1 Hz), 6.97 (IH, s), 7.04-7.11 
(4H, m), 7.28 (IH, t, J = 8. 0 Hz), 7.40 (2H, dd, J = 5. 3 Hz, 8,6 Hz); IR 
(neat) 3378, 2932, 2861, 1636, 1609, 1508, 1449. 1304, 1279, 1223, 1196, 
• 1123 cm"^ 

MMM 3 0 8 

25 4- [(IRS, 2 SR) -2- i (t e T t-y^h^iy:^/\^:^=^jU) T^Jl -1- 
b Kp^v^-3- [3- (1, 1, 2, 2-'rhyyMua:.he^iy) :/P 

1) 3- [4- (p« h'^i^:ti;U:^:^/U) y:x.:=-/]/\ -3-;^^y t°;t>i^>'v' 
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4- ^l«#i?5 0. 95g (282. 8^ V'ir/U) (Of 

g (3 1 1 ^V'eju) ^muvm:k.. 2mmmwLtio ^(ou^mii^'j;^ 

^/^;^/^;^j^=arv'K2 o Om 1 ^ vpy^^y^>'v^/k:3i;^7"/i'*y ;^ y 1>A4|7 8. 

5 . 8 g (3 3 9 ^ V'^M . ^ ^-^^y 16. 2g (ITO^U ^)V) ^^^a 

10 2/1) , S6ljifeJ|:^fco 

^HfeSfls l!X»3 1. 19g 11X^3 5% 

mp 74-75^:; 'H-NMR (CDCI3, 200 MHz) 6 3.94 (1. 2H, s), -3.96 (1. 8H, s), 4.07 
(1.2 Hz, s), 5.20 (1. 2H, s), 5.27 (0.8H, s), 5.80 (0.4H,s), 7. 22-7. 43 . (5H, 
15 m), 7.84 (0.8H, d, J = 8. 8 Hz), 7.97 (1. 2H, d, J = 8. 4 Hz), 8.08 (0. 8H, d, 
J = 8.0 Hz), 8.12 (1. 2H, d, J = 8.8 Hz); IR (KBr) 1721, 1281, 1211, 1204, 
1109, 818, 731 cm"^ Anal. Calcd for CiBHigOg: C, 69.22; H, 5.16. Found: C, 
69.40; H, 5.24. 

2) 3- [4- (p< bdrv-j^/l^/Js-zW 7:ji^7V] -3-;^-^y-2- [3- (1, 1, 

f 

3- (1, 1, 2, 2-r h^.i/) h/^zn^48. 4g (2 3 3 ^ 

y ^/v) , N-zfti'e:^^i/y^ ^ K4 1 . 4 g (2 8 3 5: V'^ejv) ,2, 2' - 

TV\f7. i^yy^^^hVj^) 0. 1 g^Ei^ft;;^^! 0 Om 1 ^'•eo. smm 

25 ^/uo:— f/i^-citei^Lfc„ ^mz.mm(om^^w&Wi^\^x. 3- (i, 1, 2, 

3- [4- (7« b^i/;^yux)s::i/^) 7^1::^;^] - 3-;t=3ry7'n if;^^if^^v?/l^6 
6. 08 g (2 11. 6 ^ y^/l^) ©1, 2-v=7« h^i/^^:^2 0 Oml^^gt^: 
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^i^T6 OVoykMih-rV]} t7M.(DmW}y<yy^ymM>'^8, 89g (2225iJ^ 
^Mx.. ^(Dl^tO. 5B#TO#Lfco :Ltl\^±vntz3- (1, 1, 2, 2- 

^H^Mfls: J|Xfi9 8. 9 9 g l|X^9 0% 

^H-NMR (CDCI3, 300 MHz) 8 3. 36 (2H, d, J = 7. 2 Hz) , 3. 95 (3H, s) , 4. 63 (IH, 
t, J = 7.4 Hz), 5.03 (IH, d, J = 16.8 Hz), 5.08 (IH, d, J = 15.9 Hz), 5.88 
(IH, tt, J = 2.7 Hz, 53.1 Hz), 7.01-7. 49 (9H, m), 7.93 (2H. d, J = 8.4 Hz), 
8.05 (2H, d, J = 8. 1 Hz); IR (neat) 1728, 1694, 1281, 1196, 11-19 cm-^ 
3) (2RS, 3RS) -3-t [4- h ^ ^ J]y7f< =. jU) 7^ 

^/l^] -2- [3- (1, 1, 2, 2-x h7 7yt/;^-Da^ hdf^v-) ^i^i^^ju} -fuif:^ 

^itM^ 5 2. Og (3825y ^/U) ^>?j^f-/i^j^.-xA 2 5 0ml f^.X'MW 

N ^ iX) ^v^JfVl zfn \^:^vm.^l^^J)V 98. 98g (19 0. 9^y^ 
)V) (D^Jai.'f-jVz^^y^jui 0 0ml ^^^^tK^^TT'MT U ^<^** lB#TO#t 

(^drf-i^/g^^:n^/U=6/l-2/l) , g^i^%#fCo 
MfetW iRft 6 9. 9 0 g 7 0 % 

^H-MIR (CDCI3, 300 MHz) 8 2. 93-3. 10 (4H, in) , 3. 92 (3H, s) , 4. 83 (IH, d, J 
= 12.3 Hz), 4.89 (IH, d, J = 12.3 Hz), 5, 11 (IH, t, J = 3. 6 Hz), 5.87 (IH, 
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tt, J = 2. 9 Hz, 53. 2 Hz) , 6. 91-7. 03 (5H, m) , 7. 16-7. 38 (4H, m) , 7. 44 (2H, 
d, J = 8.4 Hz), 7.99 (2H, d, J = 8.4 Hz); IR (neat) 3480, 1723, 1281, 1196, 
1119 cm"' 

4) (4RS, 5 SR) -5- L4- y:^=-/l'l -4- 13- 
5 (1, 1, 2, 2-7^ h7 7/i';if-pa: h^v^) ^C/v'/l^] -1, 3-:^;^D-y]}i^>- 

(2RS, 3RS) -3-fc [4- (p« h^''y:ti 

-2- [3- (1, 1, 2, 2-r b7:7/^:tncn h^E^v/) ^:/v>;^] 7°nk°:t:/i?^ 
^'v^/veg. 90g (13 4. 3 ^ y ^/U) /V2 0 Om l^^^Srl 0% 

10 v> ^ j^/mm ( 5 0 %^7h) 5 g <t tx. -mnm.ns.TX'i^mwM l 

LTs & (2RS, 3RS) -3-t Kn=^v'-3- [4- (;>< H =¥v^;=&/V3i^^^;l/) :7 
a:::^/^] -2- [3- (1, 1, 2, 2-7- Y y y jV:^u:s^Y^-y) •:fu\f 

15 ±.xmzMmi^T h7tKP77:/i50mi (j:^^^ l> h y ^^fVr ^ > 2 

t 

.2. 5ml (1 6 1 ^ y ^/l^) , v>:73i::i/k;js;:^/isy/^r^;^K4 0. 7g (148 

= 3/1 -i^^oi^/v) , N, N-v';^ f^/VTjN/WAT ^ K-t^'f y T'n tVU^— x/W 
efei^* 11X44 0. 3 3 g l|X^7 0% 

mp 155-158°C; 'H-NMR (CDClj, 200 MHz) 6 2.17-2.34 (2H, m), 3.95 (3H,,s), 
4.25-4.36 (IH, ra), 5.07 (IH, br s), 5.87 (IH, d, J = 7.8 Hz), 5.89 (IH, tt, 
J = 2.8 Hz, 53.0 Hz), 6.85 (IH, s), 6.94 (IH, d, J = 7. 8 Hz), 7.10 (IH, d, 
25 J = 8.4 Hz), 7.30 (IH, t, J = 8.0 Hz), 7.46 (2H, d, J = 8.0 Hz), 8. 11 (2H, 
d, J = 8.4 Hz); IR (KBr) 3250, 1736, 1279, 1206, 1113 cm''; Anal. Calcd for 
C2pHi7F4N06-0. 5DMF: C, 55,67; H, 4.45; N, 4.53. Found: C, 55.60; H, 4.18; N, 
4. 83. 

5) (4RS, 5SR) -5- [4- Y^-yiJ jVi^^jV) 7a.-yl/] 
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y-4-[3-(l, 1, 2, 2-7^h7:7yl'^pa^l>arv^) ^yi/ju^-l, 3-^^ 
(4RS. 5 SR) -5- [4- :7 3^^7V] -4- [3- ( 1 , 

1, 2, 2-T h7 7/i';^n -1, 3-;r^f-yy v>>-2-;t 

^2 0. 0 4 g (4 6. 8 9 $ V'^jl^) , H^^v^- t e r t-7"f-/H 2. 3 g (5 
6. 3^]J^/V) , 4-N, N-i;^?i'f-jPr^yi:'Vi^l^O. 5 7g (4. 6 9^y 

^f-V/@^i?^^yV= 3 / 1 - 2 / 1 ) , g^^o^^/u-v?^ y T^p tVU^-T^/W-^ 
SfeJ^H^ l|Xft2 1. 14 g 1R^8 6% 

mp 140-1411C; 'H-NMR (CDCI3, 300 MHz) 6 1.52 (9H, s), 2.59 (IH, dd, J = 8. 9 
Hz, 14.3 Hz), 2.91 (IH. dd, J = 4.2 Hz, 14.1 Hz), 3.93 (3H, s), 4. 81-r4. 88 
(IH, m), 5.73 (IH, d, J = 6.9 Hz), 5.85 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.35 
(IH, s), 6.62 (IH, d, J = 7.5 Hz), 6.95 (IH, d, J = 8. 7 Hz), 7.06 (IH, t, 
J = 8. 0 Hz) , 7. 24 (2H, d, J = 8. 1 Hz) , 7. 93 (2H, d, J = 8. 7 Hz) ; IR (KBr) 
1786, 1717, 1360, 1331, 1281, 1200, 1113, 1071 cm"'; Anal. Calcd for C^gH^sF^NO,: 
C, 56.93;.H, 4.78: N, 2.66. Found: C, 57.05; H, 4. 76; N, 2.71. 

6) 4- [(IRS, 2SR) -2- i {t B T t--:fh^iy^j\^:^^;v)r^y'\ 

-1-t Kp^ix-s- [3- (1, 1, 2, 2-'rYyyjV:^uaLYe>^^y) y^-ji,-] 

(4RS, 5SR) -5- [4- (p« Y^l^-^ /V^^^jV) y aL=.,v\ 
4- [3- (1, 1, 2, 2-7" b7 7/k:tP^ hdrv-) ^^/v^/l^] -l, 3-;^^f- 
i/y v'^- 3-:* /W7j^>^t e r 1-7^^/^2 0. 8 2 g (3 9. A7%])^/V)(D 

J-;vb Om \-7-Yy\1 Yx:^yyyi 0 Q \ Y )) 

66g (41. 4^y ^ y -yv 2 0 m 1 ^IS^7K^TAPx.. ^MT 1 0 
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HXftl 6. 0 5 g W8 1% 
mp HS-ISCC ; ^H-NMR (CDCI3, 300 MHz) 5 1. 36 (9H, s) , 2. 73 (2H, d, J = 6. 0 
Hz), 3.45 (IH, br s), 3.93 (3H, s), 4.05-4.11 (IH, m), 4.61 (IH, br d, J 
= 8.4 Hz), 5.03 (IH, br s), 5.89 (IH, tt, J = 2. 9 Hz, 53. I Hz), 6.94 (IH, 
5 s), 7.00 (IH, d, J = 7.5 Hz), 7. 05 (IH, dd, J = 1. 4 Hz, 8.3 Hz), 7.26 (IH, 
t, J = 8.0 Hz), 7.49 (2H, d, J = 8. 1 Hz), 8.05 (2H, d, J = 8. 4 Hz) ; IR (KBr) 
3330, 3206, 1721, 1678, 1551, 1300, 1283, 1202, 1175, 1113, 1098 cm"M Anal. 
Calcd for C24H27F4NO6: C, 57.48; H, 5.43; N, 2.79. Found: C, 57.43; H, 5.71; 
N, 2.62. 
10 MMM 3 0 9 

4- [(IRS, 2SR)-2-[(6, Kn- 5 H-^^/i/ [ a ] i/^ a^T" 

X^^-l-^/U;^/^^^/^) T^y] [3- (1, 1, 2, 2- 

1) 4-[(lRS, 2 SR) -2-T$y-l-t [3- (1, 1, 2, 



4- [ (IRS, 2 SR) -2- [ (t e r t-'f Y^i/:^jV-^s^7V') T^/] -1- 
t Kndr>/-3- [3- (1, 1, 2, 2-7^ h7 7/U;tn^ h=3rv^) y a^::^jV] -fx^ 

tvw] 5. 72g (31. 35^1; , MMB. iQm\<D:^ 

« 

efeii^^ I|Xftl2. 2 7g W9 8% 

mp lOO-lOl^C; ^H-NMR (CDCI3, 300 MHz) 5 2.37 (IH, dd, J = 10. 5 Hz, 13. 8 Hz), 
25 2.72 (IH, dd, J = 3. 2 Hz, 13.7 Hz), 3.34 (IH, ddd, J = 3. 4 Hz, 4. 3 Hz, 10.4 
Hz), 3.93 (3H, s), 4.77 (IH, d, J = 4. 5 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 53.3 
Hz), 6.97 (IH, s), 7.02-7.09 (2H, m), 7.29 (IH, t, J = 7. 8 Hz), 7.48 (2H, 
d, J = 8. 1 Hz), 8.06 (2H, d, J = 8. 4 Hz); IR (KBr) 3150-2850, 1725, 1281, 
1198, 1111 cm"M Anal. Calcd for C19H19F4NO4: C, 56.86; H, 4.77; N, 3,49. Found: 
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C, 56.68; H, 4.92; N, 3.26. 

2) 4- [(IRS, 2SR)-2-[(6, Ko-5 H-^^-y [a ] ^XiJ' 

n-^^T^y-l— f/V:^7/U#c:i/U) T^y] -1-t: KP=3rv'-3- [3- (1, 1, 2, 



5 4~[(1RS, 2 SR) -2-r $y-l-t Kn^^/-3- [3- (1, 1, 2, 2 
-7" b7 :7/^;^pcn ^dr^x) fcVP] ^S^iS^ ^/H 0. 8 0 g (2 

6. 9l5y^;P) , 6, 7-v?t Kn-5H-^i/y [a] ix^ n^^x 

5. 06g (26. 9^ U ^/u) , 1 -t Kn ^V^^'i/ h y T^^— ^i^tK 
Sit>4. 12g (26. S^V'eM ^T±h::^hV^l^lOmlfpX-m¥l^ti:i)^^ 

10 1 -^^/u- 3 - ( 3 -i;'^^ f-zi^T ^ / y D h'/u) ^ K • mm^ 5 . 1 6 g 

(26. 9 ^ y ^/u) sr^nxL. Lfc„ SfS;?g^i^i?3i5^;i.jc%li^ , 

15 efeM^ 1|X»13. 24 g J|X^8 6% 

mp 137-138*0; ^H-NMR (CDCI3, 300 MHz) 6 1.98-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.80 (IH, dd, J = 10. 8 Hz, 14.4 Hz), 2.95 (IH, 
dd, J = 4.4 Hz, 14.6 Hz)," 3.86 (IH, d, J = 4. 2 Hz), 3.93 (3H, s), 4,66-4.72 
(IH, m), 5.15 (IH, t, J = 3.8 Hz), 5.79 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, 

20 J = 2. 9 Hz, 53.1 Hz), 5.92 (IH, td, J = 5.7 Hz, 11.4 Hz), 6.23 (IH, d, J 
= 11.4 Hz), 6.97-7.11 (5H, m), 7.16 (IH, dd, J = 1. 1 Hz, 7.4 Hz), 7. 29 (IH. 
t, J = 8. 0 Hz), 7. 55 (2H, d, J = 8. 4 Hz), 8. 06 (2H, d, J = 8. 1 Hz) ; IR (KBr) 
3256, 2934, 1719, 1636, 1528, 1439, 1285, 1194, 1115, 775 cm^; Anal. Calcd 
for C31H29F4NO6: C, 65.14; H, 5.11; N, 2.45. Found: C, 64.98; H, 5.39; N, 2.35. 

25 UMM 3 10 

4- [(IRS, 2SR)-2-[(6, 7-v>t Kp- 5 H-<:/y [ a ] ^/>5^ 
T^-l-^ T^/'] -l-\l'^X2^i/-Z- iZ- {1, 1, 2, 2- 

T'Vyy^^^^'^^V^-y) yau=^;v] T'ptVw] 

4- [(IRS, 2SR)-2-[(6, T-v't Kp- 5 H-^^^/ [ a ] v^j^ 
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. 7°xV-l-fy^;57/^:^^^^rl/^) Kd^^>-3- [3- (1, l, 2, 2- 

h7 7y>:ta:3i h^i^) y a:.^)Vl T'p tVl^] ^Sl=i^^^^H 2. 9 3 g (2 
2. 6 2 ^ y^/i^) (^p^iJ^y — Om 1 -X h7 t Fp77^5 Om 

h y ^>i^7K^^^ e?. 9ml (67. 9^y ^Mtl. MitT?- 

efe^* JCZfilO, 5 2g J|X^8 3% 

10 mp210-211°C; 'H-NMR (CDClj-DMSO-de, 300 MHz) 5 1.92-2.00 (2H, m), 2.18-2.26 
(2H, m), 2.65-2.69 (2H, ra), 2.82-2.93 (2H, m), 4.64-4.74 (IH, m), 5.03 (IH, 
.d, J = 3.6 Hz), 5.31 (IH, br s), 5.85 (IH, td, J = 5. 3 Hz, 1L8 Hz), 5.98 
(IH, tt, J = 3.0 Hz, 53.1 Hz), 6.14 (IH, d, J = 11.7 Hz), 6. 89 (IH, dd, J 
= 1.5 Hz, 7.8 Hz), 7.01-7.13 (5H, in), 7,26 (IH, t, J = 8.1 Hz), 7.61 (2H, 

16 d, J = 8. 4 Hz) , 8. 05 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3268, 3020-2860, 1686, 
1640, 1279, 1202, 1123 cm"^ Anal. Calcd for C30H27F4NO5 : C, 64.63; H, 4.88; 
N, 2.51. Found:. C, 64.50; H, 4.80; N, 2.39. 
HJSM 3 11 

N- [ (IRS, 2SR) -2- [4- ij ^ J y a^:=.?V\ -2-fc KO'^ 

20 v'-l-[3-(l, 1, 2, 2-7^ h 7 7/1^:^0:31 h^rix) ^^/-i^/W] ^f-/!^] -6, 
7-v^t Kn-5H-^;xy [a] a^T^x^- 1 -;^7/^4^>f- ^ K 
■ 4- [(IRS, 2SR)-2-[(6, 7-v't: Kt3- 5 H-<^^:/ [ a ] i/^.n^ 
•fy-V-\-^jV-)};vifs::^;V) T ^ / 3 - 1 -t Ki3=^i^-3- [3- ( 1 , 1, 2, 2- 
X h77/w;f Poi h^v-) y'o^cii/U] yptVl^] ^SWi^O. 2 8 4 g (0. 50 
25 9 ^y^/l')s 1-t Ko=3rv^^:/y hy T^— /V'^j^^Oi^S 6mg (0. 5 6^y 

SrTir h y/H Om 1-N, N-v^^f-z^Ji^/U-AT ^ K 2m 1 cfi-eit^L 
f^iii^ h 1 -=^^}V- 3 - ( 3 -v^T^ =9-)\^T ^ y tVP) ■tDVa^-J'^ % K • ifeiglHO . 
llg (0. se^y^yl^) ^;!]n;t> ^tat?0. 5B#rBlitjf Lfco ^ti\z.mcTv 

^:=:t>A5 4mg (1. 0 2^y^/V) , > y :x.^/l^T 5 > 0 . 2 1ml (1. 5 

685 



wo 02/059077 



PCT/JP02/00532 



liXfiO. 2 2 7 g J|X#8 0% 
mp 197-199*C; 'H-NMR (CDClg-DMSO-dg, 300 MHz) S 1.91-1.99 (2H, ra), 2.20-2.25 
(2H, m), 2.67 (2H, t, J = 5.6 Hz), 2.81-2.95 (2H, m), 4.64-4.73 (IH, m), 
5.01 (IH, d, J = 4.2 Hz), 5.35 (IH, br s), 5.84 (IH, td, J = 5. 1 Hz, 11.7 
Hz), 6.00 (IH, tt, J = 2.9 Hz, 53.0 Hz), 6.11 (IH, d, J = 12.0 Hz), 6.29 
(IH, br s), 6.87 (IH, dd, J= 1. 5 Hz, 7.5 Hz), 7.00-7.14 (5H, m) , , 7. 22-7. 29 
(2H, m), 7.61 (2H, d, J = 8. 1 Hz), 7.91 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3310, 
1636, 1615, 1524, 1206, 1121, 777 cm"^; Anal. Calcd for C30H28F4N2O4 • 0. SHgQ: C, 
63.71; H, 5.17; N, 4.95. Found: C, 63.68; H, 5.30; N, 4.88. 

N- [ (IRS, 2SR) -2- [4- [ (v^^^^/U-T^y) ^jUyn=^JUl y.:x.=^/U2 

-2-t [3- (1, 1, 2, 2-r- VyyMn^h^i^) 

^^/w-] -6, 7-v't FPrSH-^iyy [a] o-^::?'-^ 1 ^ K 

mo. 2 44g {8 2%)^j^m^^tLXmc. 

mp 165-166^:; 'H-NMR (CDCI3, 300 MHz) 5 1.96-2.05 (2H, ra), 2. 16-2. 22 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.75 (IH, dd, J = 10.8 Hz, 14.7 Hz), 2.93 (IH, 
dd, J = 3.9 Hz, 15.6 Hz), 2.97 (3H, s), 3.11 (3H, s), 4.41 (IH, d, J = 4. 2 
Hz), 4.67-4.74 (IH, m), 5.03 (IH, t, J = 3.8 Hz), 5.86 (IH, d, J = 8.4 Hz), 
5. 89 (IH, tt, J = 2. 7 Hz, 53. 1 Hz), 5. 94 (IH, td, J = 5. 6 Hz, 11. 3 Hz), 6. 26 
(IH, d, J= 12.0 Hz), 6.99-7.17 (6H, m), 7.29 (IH, t, J = 8. 1 Hz), 7. 38 (2H, 
d, J = 8. 1 Hz) , 7. 45 (2H, d, J = 8. 1 Hz) ; IR (KBr) 3326, 2942, 1638, 1620, 
1518, 1194, 1115 cm'^; Anal. Calcd for C32H32F4N2O4: C, 65.74; H, 5,52; N, 4.79. 
Found: C, 65.58; H, 5.63; N, 4.81. 

N-[ (IRS, 2SR) -2-fcFD^iX-2- [4- {if^V / :^ JU^=-M y 
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:=:/k] - l-[3-(l, l, 2, 2-'rh7y/^:tuaLh^<y) ^yi/ju'] 3l=^jV'\ 
-6, T-i^'t Kn-SH-^^-y [a] i/^ xi^-fTl^-l-io ;Vt^^^^ \^ 

g (8 6%) SrS^-^B^ai: LT^fdo 
5 mp 176-177'C; ^H-NMR (CDCI3, 300 MHz) 6 1.51 (2H, br s), 1.68 (4H, br s), 
L 96-2. 04 (2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5.9 Hz), 2.75 (IH, 
dd, J = 10.7 Hz, 14.6 Hz), 2.95 (IH, dd, J = 3. 9 Hz, 14.7 Hz), 3.32 (2H, 
br s) , 3. 70 (2H, br s) , 4. 36 (IH, d, J = 3. 6 Hz) , 4. 67-4. 75 (IH, m) , 5. 03 
(IH, t, J = 3.8 Hz), 5.82 (IH, d, J = 8.1 Hz), 5.89 (IH, tt, J = 2. 9 Hz, 

10 53.2 Hz), 5.94 (IH, td, J = 5. 7 Hz, 11.3 Hz), 6.25 (IH, d, J = 11.7 Hz), 
6. 99-7. 17 (6H, m) , 7. 29 (IH, t, J = 7. 8 Hz) , 7. 36 (2H, d, J = 8. 1 Hz) , 7. 45 
(2H, d, J = 8. 1 Hz) ; IR (KBr) 3430, 3328, 2940, 2863, 1640, 1516, 1437, 1277, 
1209, 1123, 768 cm"'; Anal. Calcd for C35H36F4N2O4 : C, 67.30; H, 5.81; N, 4.48. ' 
Found: C, 67.20; H, 5.78; N, 4.47. 

16 3 14 

N- [ (1 RS, 2 SR) -2- [4- (T^y y:*>'U'4?^/l^) 7:t=/L/] -2-t Kp 
^tX-I- [3- (1,. 1-, 2, 2-T h7:7/V:*-pai b^ev') ^iXv^/U] ct^yk] - 

6, 7-v't Kn-5H-^:/y^ [a] i^i? d^t't'^- 1 -;J7/U7j^>f- ^ K 
Ttl^t LTT:=^y :^'lr^V\ ^ifef!|3 1 1 irlH^lcUT. g^i^O. 2 7 5 g 

20 (8 5 %) 6 b bT#fc„ 

mp 205-206*C; 'H-NMR (CDClj-DMSG-de, 300 MHz) 6 1.94-2.00 (2H, m), 2.19-2.25 
(2H, m), 2.67 (2H, t, J = 5. 4 Hz), 2.88 (2H, d, J = 7. 5 Hz), 4.68-4.76 (IH, 
m), 5.06 (IH, t, J = 3.5 Hz), 5.25 (IH, d, J = 3. 6 Hz), 5. 88 (IH, td, J = 
5.6 Hz, 11.4 Hz), 5.95 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.17 (IH, d, J = 11.4 

25 Hz), 6.92 (IH, dd, J = 1. 1 Hz, 7. 4 Hz), 7. 01-7. 13 (7H, ra), 7.27 (IH, t, J 
= 8. 3 Hz) , 7. 35 (2H, t, J = 7. 8 Hz) , 7. 64 (2H, d, J = 8. 4 Hz) , 7. 76 (2H, 
d, J = 7.8 Hz), 7.99 (2H, d, J = 8.4 Hz), 9.31 (IH, s) ; IR (KBr) 3297, 2938, 
1647, 1532, 1507, 1443, 1323, 1200, 1121, 752, 694 cm"'; Anal. Calcd for 
C36H32F4N2O4 : C, 68.35; H, 5.10; N, 4.43. Found: C, 68,10; H, 5.07; N, 4.42. 
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Mikm 3 15 

N- [ (IRS, 2SR) -2-t Kn=¥v'-2- [4- [ VT^n hVWT^ ^ ) 

7j?:^;i^] -1- 13- (I, 1, 2, 2-r- h 7 h dj^i/) 

2 5 8 g (8 4%) ^efel^jlci: LT#fc„ 

mp 215-217'C; .^H-NMR (CDClj-DMSO-de. 300 MHz) 5 1.27 (6H, d, J = 6. 6 Hz), 
1.93-2.02 (2H, ffl), 2.19-2.25 (2H, m), 2.67 (2H. t, J = 5. 1 Hz), 2.85 (2H, 
d, J = 7.5 Hz), 4.25-4.32 (IH, ra), 4. 67-4. 75 (IH. m), 5.06 (2H, s), 5.88 
(IH, td, J = 5.7 Hz, 11.4 Hz), 5.92 (IH, tt, J = 3. 0 Hz, 53.0 Hz), 6. 18 (IH, 
d, J = 12,0 Hz), 6.46 (IH, d, J = 7. 8 Hz), 6.80. (IH, d, J = 9. 0 Hz), 6.94 
(IH, dd, J = 1, 2 Hz, 7. 5 Hz) , 7. 01-7. 14 (5H, tn) , 7. 26 (IH, t, J = 7. 8 Hz) , 
7.58 (2H, d, J = 8.4 Hz), 7.80 (2H, d, J = 8.4 Hz); IR (KBr) 3295, 2971, 
2930, 1638, 1537, 1213, 1123 cm-^; Anal. Calcd for C33H34F4N2O4: C, 66.21; H, 
5.72; N, 4.68. Found: C, 66,00; H, 5.50; N, 4.65. 
MMM 3 16 

I 

N- [ (IRS, 2SR) -2- [4- [ (^yiy;UT^y) yau^jV\ 
-2-t [3- (1, 1, 2, l-'r Yjy )y^i>rxi3:.V^-y) -<l/^y)V\ 

-6, Kn-SH-^i^y [a] 'y^n^zf'fV-l-ti^Vif^^^^ K 

9 7 g (9 0%) Srefe^^t bT#fCo 

mp216-217'C; ^H-NMR (CDClj-DMSQ-dg, 300 MHz) 6 1.91-1.99 (2H, m), 2.19-2.24 
(2H, m) , 2. 67 (2H, t, J = 5. 9 Hz) , 2. 86-2. 89 (2H, m) , 4. 62 (2H, d, J = 6. 0 
Hz), 4.65-4,71 (IH, m). 5,01 (IH, t, J = 3.8 Hz), 5,30 (IH, d, J =3.3 Hz), 
5. 84 (IH, td, J = 5. 5 Hz, 11. 3 Hz), 5. 99 (IH, tt, J = 2. 8 Hz, 52. 9 Hz), 6. 11 
(IH, d, J= 12.0 Hz), 6.88 (IH, dd, J= 1.2 Hz, 7.5 Hz), 7. 00-7. 05 (3H, m), 
7.11 (2H, d, J = 9. 9 Hz), 7.17-7,39 (7H, m), 7.60 (2H, d, J = 8;lHz), 7.93 
(2H, d, J = 8.1 Hz), 8.05 (IH, t, J = 5.6 Hz); IR (KBr) 3297, 2932, 1638, 
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1615, 1537, 1200, 1130, 698 cm"'; Anal. Calcd for Ci^H^F ilijPi'- C, 68.72; H, 
5.30; N, 4.33. Found: C, 68.59; H, 5.06; N, 4.22. 

mmm 3 17 

N- [ (IRS, 2SR) -2- [4- [ (y'^^JUT^y) iJ^\^^^=^J\-'] V - 

5 2-t Kci'¥v^-l- [3- (1 , 1, 2, 2-x hdf-» ^^/i;?/!^] 

r%vh y^x-ff-jvr % y^fflv\ %w\ zx\h miifc ut^ g o . 2 8 

4 g (91%) LT#f::o 

mp 207-208^ ; 'H-NMR (CDCls-DMSO-de, 300 MHz) 6 0. 96 (3H, t, J = 7. 4 Hz) , 
10 1.35-1.48 (2H, m), 1.56-1.66 (2H, m), 1.94-2.01 (2H, m), 2. 20-2. 26 (2H, m), 
2.68 (2H, t, J = 6.0 Hz), 2.87 (2H, d, J = 8. 4 Hz), 3.42 (2H, q, J = 6. 7 
Hz), 4.64-4.72 (IH, m), 5.03 (IH, t, J = 3.8 Hz), 5.23 (IH, d, J = 3.6 Hz),. 
5.86 (IH, td, J = 5. 2 Hz, 12. 1 Hz), 5.97 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.14 
(IH, d, J = 11.7 Hz), 6.90 (IH, dd, J = 1. 2 Hz, 7.5 Hz), 7.01-7.17 (7H, m), 
15 7.26 (IH, t, J = 8.3 Hz), 7.59 (2H, d, J = 7. 8 Hz), 7.84 (2H, d, J = 8.4 
Hz); IR (KBr) 3308, 2934, 1640, 1612, 1537, 1201, 1128, 696 cm"'; Anal. Calcd 

* 

for C34H36F4N2O4: C, 66.66; H, 5.92; N, 4.57. Found: C, .66.44; H, 5.88; N, 4.40. 
%W\ 3 18 

N- [ (IRS, 2SR) -2- (4-7/V;a-n:7cc-/^) - 2-t: Kn^rix- 1- [3- 
20 (1, 1, 2, h7 7/V';^P^ h=¥v') ^>^v^/H ^f^yl'] -4-^^/U-6, 

1) (E) -5- i1-:^^)vy 3u:=.;V) -3-;^^y-4-^>'T>^^^f-/v 

2-^^/^;^^ig5 0. 71g (312. 7 5 JJ^^W t^T" b7t Kn77:/5 
OOml^l^tCl, V -^)Vi^^)Vi^^%^-/-)V^^. 8g (3 4 4 5;y^/^) 

/V^y:^7y <^iN;fi5 8. 5g (3 4 4 ^ y^/V) *5j:t)«^i<tl•7^/;^'^^/•>Al 6. 4 
g (1 7 2 ^ y^/l-) tr^MT'in;i> 6 0°CT*-BfeJt#UfCo m^^-^WWi^^)^ 
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^^^i^ I|Kft3 7. 24 g 1|K^5 1% 

^H-NMR (CDCI3. 200 MHz) S 1.29 (1. 2H, t, J = 7. 1 Hz), 1.32 (I.8H, t, J = 
5 7.1 Hz). 2.43 (1.8H, s), 2.45 (1. 2H, s), 3.70 (0. 8H, s), 4.23 (0.8H, q, J 
= 7.2 Hz), 4.24 (1.2H, q, J = 7. 1 Hz). 5.17 (O.6H. s). 6.36 (0. 6H. dd, J 
= 1.4 Hz. 15. 8 Hz). 6.74 (0.4H. d, J =15.8 Hz). 7.15-7.35 (3H, m). 7.52-7.61 
(IH, m), 7.70 (0.6H, d, J = 15.8 Hz), 7.93 (O. 4H, d. J = 16. 2 Hz) ; IR (neat) 
2980. 1740, 1636, 1595. 1420, 1236, 1148. 1038, 754 cm"* 
10 2) 5- (2-^f^yV:7cn::^^k) ^y^y^j^f-jU 

(E) -5- (2-^^/1^73^— >'V) -3~:t^y-4-^>T-yB.^'f-^^S 7 . 2 4 

g (16 0. 3 ^ y ^;P) (D:i^^y-^ui 0 Om l.^^^ic, 7K^^^T^ Tk^-fm^* 

•:^^y•>i^3. o3g (so. 2.$iJ*/k) ^{i^L-r-DmK.fcm. ^(d^-^io^ 
15 Ti^mm^ h V t7 j^x^nm. mm^us.m^Lx. (e) -s-t kp=^^>-5- (2- 

±XWcMi^t h V ^^'^JVT ^^33. 5ml (2405;^ ^jV) (oW^^^f-J^^ 

1 8 0 m 1 ^^l^:7Jc?^T^ :^^iy:7.)\.i!rsz^)V^n^) K22. Og (l 92^y^yu) 

ET^^iJIbfCo #bnfc^^^7" h7 t Kn:7 7>-2 0 Om Us:^;0:»Ls 1, 8- 
Vyf'd-y'i^n [5. 4. 0] -7-l>^x-fe>2 8. 8ml (19 2^y^/l/) 

1 5/1-9/1) ^ 5- (2-p{f^7>:7 ;V) ^:/i5'-2, 4-i;^3i^^i^aif-7l^ ( ( 2 

E. 4E) (2Z, 4E) W-(DU^m) 1 \.xmri. 

7k) 1. Sg^Ml^i: LT, mm^|^:^t-5^-eaa^HTT7Km^{]LfCo 
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^X2'r Y^yyy(-\Z.xmU\^ (^^•fy/m^^f-/^=l 5/1-6/1) . @ 

B^BPf HXft 13. 9 2 g 3 9 % 

5 'H-NMR (CDCI3, 200 MHz) 8 1.25 (3H, t, J = 7.2 Hz), 1. 52-1. 80 (4H, in), 2.30 
(3H, s), 2.34 (2H, t, J = 7.0 Hz), 2.61 (2H, t, J = 7. 6 Hz), 4.12 (2H, q, 
J = 7. 2 Hz), 7.12 (4H, s) ; IR (neat) 2938, 1736, 1181, 745 cm'^ 

3) 5- ( 2 31 :=^/k) ^^-iJ'^^i? 
5-(2-^^/U7ai;:^>^U)^:/^>'^^^/H 3. 92g(63. 18^ U ^/V) x 

10 hV ^J^5. 05g (1 2 ^/l^) , ;!l< 3 0 m K :^ ^ / 50m 

15 efe^S 11X1:12. 04 g 11X^9 9% 

mp 57-58'C; 'H-NMR (CDCI3, 200 MHz) 5 1.54-1.82 (4H, m), 2.30 (3H, s), 2.40 
(2H, t, J = 7. 1 Hz) , 2. 62 (2H, t, J = 7. 6 Hz) , 7. 12 (4H, s) ; IR (KBr) 3070-2520, 
1698, 1462, 1437, 1406, 1329, 1289, 1260, 1208, 941, 739 cm^^ 

4) l-7^f-yl^6, 7, 8, 9-X b7 t KD-5H-^>'y [a] v'^d^T't" 

20 :y-^-ir:y 

5- (2-^^/l^73i=/W ^^i?:/^?! 1. 92g (62. 00$ JJ^/V) ^ N, 

. N-v^;^ '^-jViirsjVhJ' ^ K 2 iiOT" h^t KP7 7>'50ml W^\zMM.XM'<^^ 
^if!;/^8. 11ml (93. 0 ^ y^/l^) Sr^^Tbfc^x ^(^*^0. S^^IJt 

25 Wcr}VX:=.^J^\6, 5g (1 2 4 $ y^/V) (^4t'fb7«^^'>l 0 OmlH^ 

MJcM^L^^;asfex ::;^^^.c_h-e#/t@^4ljt:^<^:S-^L^^^'>^2 5 Om I 1 0 

fBl^^ttr^STUfCo 'SL'^^^i^i^X^fiiii^hs 7K^SP^TSf&Srihi6fco 
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^HfeHfis: i|R»10. 14g W9 4% 

6 inp 65-66'C; 'ti-MR (CDClg, 200 MHz) 8 1.69-1.91 (4H, m), 2.37 (3H, s), 2.67 
(2H, t, J = 5.9 Hz), 2.88 (2H, t, J = 6. 2 Hz), 7.17 (IH, t, J = 7. 5 Hz), 
7,30 (IH, d, J = 6.6 Hz), 7.44 (IH, d. J = 7.4 Hz); IR (KBr) 2940, 1671, 
1586, 1460, 1271, 793 cm''; Anal. Calcd for CiaHwO: C, 82. 72; H, 8.10. Found: 
C, 82.68; H, 8.15. 

■ 

10 5) l-^f^/W6, 7, 8, 9-x h7 1 Kn-5H-^;xy [a] i^i^C2^:/x 
y- 5 

l-;^^jU-6, 7, 8, 9-t: h^t Kp-5H-^:/)/ [a] iXrJ'o^yx:/- 
5-;t:/9. 7 9 7 g (5 6. 2 8 ^y^;l-) <D;^ ^ y -/U4 Om imUl^is yk'^ 
T^:^^itm^m-rhV ^J>^2. ISg (5 6. 2 5: y^/U-) ^ii/-L-fo;t)P;tfc^, 

15 mm.x 1 ^mmw Lti. s«^7KT%f? u mm^'^/i^x 2 m^m tfc, m^^tc 

e^^^ JlXfiS. 3 4 5 g l|X$8 4% 

20 mp 109-110^:; 'H-NMR (CDCI3, 300 MHz) 5 1.30-1.42 (IH, m), 1.66-1.86 (4H, 
m). 1.91-2.05 (2H, mj, 2.32 (3H, s), 2.57 (IH, dd, J = 11. 1 Hz, 12.9 Hz), 
3.08 (IH, ddd, J = 1.6 Hz, 7.9 Hz, 14.5 Hz), 5.01 (IH, dd, J = 3. 6 Hz, 9.0 
Hz), 7.06 (IH, dd, J = 1.7 Hz, 7.7 Hz), 7.11 (IH, t, J = 7.4 Hz), 7.32 (IH, 
d, J = 6. 9 Hz) ; IR (KBr) 3293, 3189, 2928, 1466, 1439, 1096, 1049, 781, 747 

26 cffl-^; Anal. Calcd for MigO: C, 81.77; H, 9.15. Found: C, 81.73; H, 8.93. 

6) 4-:/a-=E-l-p<f-7k-6, 7, 8, 9-x h 7 t Kn- 5 H-^yy" [ a ] v' 
^ o 7" y- 5 -a^-'-jV 

1-^5^;W6, 7, 8, 9-T h7 1 Kci-5H-^V>/ [a] v'^J7^^7'xy- 
5-;^—/^8. 193g (4 6.48^ y^/V) ^N, N, N' , N' -X 
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jua^^uyi^r^:yii. 9g (10 2^!;^/^) (Z>^^f-:^ i o Om 1 ^^(^:, 

M ^mrLfc'^. s 5°c-r^-mmwLtzo ^f^M^^^^-? 8°c\zif^mLtcm. 

1, 2-v^:/D^r b77/k;tn ai^>'2 4. 2g (9 3. O^U^/k) %Mx.^ 

f - ^/ili^^5"/^= 1 5 // 1 ) s i 6t3#l *#fCo 
Hfe^fls JlXSe. 4 3 9 g W5 4% 

mp 74-75t); 'H-NMR (CDCI3, 200 MHz) 6 1.25-1.44 (IH, m). 1.57-2.23 (6H, m), 
2.26 (3H, s), 2.88 (IH, ddd, J = i. 7 Hz, 6.8 Hz, 14.3 Hz), 3.26 (IH, dt, 
J = 1.8 Hz, 13.0 Hz), 5.65-5.71 (IH, m), 6,90 (IH, d, J = 8.2 Hz), 7.26 (IH, 
d, J = 8. 0 Hz) ; IR (KBr) 3326, 2930, 1456, 1090, 1049, 995, 930, 856, 806 
15 cm"^; Anal. Calcd for CuHigBrO: C, 56.49; H, 5.93. Found: C, 56.48; H, 5.83. 
7) l-7'i3^.-4-^f-/l-6, T-i^hVx^-dH-^yy lal iyi^u^-fTy 
4_^pcE.-i-^^7W6, 7, 8, 9-r 1-7 t Kn-SH-^^-y [a] v-^ n 

5 6 . 2i3g (2 4. SS^y^/u) ^ p-hJi^^:y:^Ji^^i^ 

i?— ;^fRi^O. 46g (2. 4 4 (Dh^l^^yi 0 OmlMIU^T^'i—'y 

M2. 4 8 5 g IlX^4 3% 
^H-NMR (CDCI3, 300 MHz) 6 1.99-2.13 (4H, ra), 2.31 (3H, s), 2.64 (2H, t, J 
25 = 6. 3 Hz), 6.22 (IH, td, J = 6. 2 Hz, 11. 2 Hz), 6.71 (IH, d, J = 11.1 Hz), 
6.90 (IH, d, J= 8. 1 Hz), 7.31 (IH, d, J = 8. 1 Hz); IR (neat) 2930, 1451, 
1127, 802, 779 cm"^ 

ym 
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l-:/D^-4-^f'/P-6, T-v^t Vu-5H-^yy [a] i/ ^ u ^y^r y 2 . 
4 8 5 g (10. 4 8^V ^/U) (D v^oc^/i^ocw-r/W 3 0ml ^m^^ - 7 8 °CT' 

1. 6Mn-yf-;HIf-»>i>.(^^dfi^y^^^9. 8 2ml (15. 7 ^ ]} 

^-N^^B JlXfil. 0 80g J|X^5 1% 

mp 152-153'C; 'H-NMR (CDCI3, 200 MHz) 5 L 91-2. 18 (4H, m), 2.43 (3H, s), 
2.66 (2H, t, J = 6.6 Hz), 6.26 (IH, td, J = 6. 6 Hz, 11.0 Hz), 7. 13 (IH, d, 
J = 7.8 Hz), 7.21 (IH, d. J = 11. 0 Hz), 7.85 (IH, d, J = 8. 2 Hz); IR (KBr) 
3044-2510, 1686, 1300, 1271, 1258 cra"^; Anal. Calcd for C.^H.^O^: C, 77.20; 
H, 6.98. Found: C, 76.98; H, 7.03. 

9) N-[(1RS, 2 SR) -2- (4-7/V;^-P7aic^/k) -2-t Ko=¥v^-l- 
[3- (1, 1, 2, 2-r h7 7/U;^D^ hdrv-) ^:/v>yU'] ^^/W] -4-;^^/U 
-6, 7-v>t KP-5H-^Vi/ [a] i^^p^y7'>'-l-;&/U2K^f-^ K 

(IRS, 2 SR) -2-T5:y-l- (4-7/W;tP7ai:=:yU) -3- [3- (1, 1, 

2, 2-x h7 7/W:^P3i h^v^) 73iC^/U]:/n/-«i/-l-;f— /WO. 3 6 6 g(l. 

0 13^ y^/k) , 4-^^/V-6, 7-v't KP-5H-^>y' [a] V^p^^t 
y-l-:^/\^My^O. 20g (1. 0.15;y^;H , l-h }^u^iy^yy ]^]}t 

/l^TKfpi^ 0 . 1 6 g (1. 0 1 ^ y^/W) ^T± h^hy/H 0ml ^X^UW 
Lt^-A^ h 1 -^^/W 3 - ( 3 -i^^T^ f-jvr 5: y y P tVw) v^-f 5: K -i^^:^ 0 . 

1 9 g ( 1 . 0 15 V^M ^IMK.. ^fa-e-8feit^f bfCo ^mm^mk=^')- Mz. 

Sfelp^ llXfiO. 46 1g I|X^8 3% 

rap 177-178°C; ^H-NMR (CDCI3, 300 MHz) 6 1. 95-2.07 (4H, m), 2.33 (3H, s), 
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2.59 (2H, t, J = 5.7 Hz), 2.78 (IH, dd, J = 10. 7 Hz, 14.6 Hz), 2,98 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 3.90 (IH, d, J =3.9 Hz), 4.58-4.67 (IH, in), 5.03 
(IH, t, J = 3.6 Hz), 5.74 (IH, d, J = 7.5 Hz), 5.89 (IH, tt, J = 2.8 Hz, 
53.0 Hz), 6.02 (IH, td, J = 6.2 Hz, 11.3 Hz), 6.29 (IH, d, J = 11.1 Hz), 
5 6.96-7.11 (7H, m), 7.29 (IH, t, J = 7.8 Hz), 7.42 (2H, dd, J = 5.4 Hz, 8.7 
Hz); IR (KBr) 3279, 1638, 1512, 1200, 1127 cm"'; Anal. Calcd for CjoHgaFgNOa: 
C, 66.05; H, 5.17; N, 2.57. Found: C, 66.03; H, 5.21; N, 2.52. 
IIWJ3 19 

N- [ (1 RS, 2 SR) -2- {4-yMtiya:.=./U) -2-t [ [3 

10 -(1, 1, 2, 2-r h7:7/k;t-oj^ h^v-) y;?j-=¥i^y-/^-5-'1'/^] T^f^^k] 

1) 3-i4:-y/Uy^uyai:^jU)-3-:^^y-2-li3-(l, 1, 2, 2-x h 

3- (l, 1, 2, 2-r h7 7/^;tP^ h^v^) -5-^ y;a-=3fi^y— 

15 ^7«f-7H. 9 7 5 g (8. 1 2 4 ^ y^/W (D^^y-/V3 Om I^ISIC, 7k?^ 

Tx im{t\5- 5 n-f- MJi^^Ao. 40g (10. e^y ^jv) ^/i? L-f oApxLfc^. 

Lfc^. ^IK^^M*UT. [3- (1, 1, 2, 1-'T\yyiVirxi:x.Y^^y) 
20 -i yt^^9—}V- 5-4^^1 -/^(DU^^^^M^Wi^ ( 1 . 7 2 g ) i: L 

l.'X^'^fcMW-^ V y :3^^/WT ^i^l. 70inl (12. 2^)) (Dmk^f- 
;VAOm\UW(^^^'TM.\t?^^yy^jVi)r^=^^^0. 7 5ml (9. 7 5 5 U ^/^) 

XA-yjVirx2^yyy(;V) ^^oL^/vi. 88 g (8. 9 4^])^/^) (D 1 , 

2-v'p« h=3{^v':3^^ >'3 0 m 1 ^^StdTki^^T 6 0 %7K^^t;•:^ h y ^ J>^(omM^-^y y 

^^Wi^O. 36 g (8. 9 4$ y^yk)^:i!]n;t. ^O^^O. 5B#ra#LfCo 
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5 ^f^/u= 9/1-6/1) , n^m^nt-o 

MM^Wi^ JlX* 2 . 4 1 8 g HX^ 7 3 % 

^H-NMR (CDClj, 200 MHz) 8 1.16 (3H, t, J = 7.2 Hz), 3.46 (2H, d, J = 7.4 
Hz), 4.16 (2H, q, J = 7. 1 Hz), 4.77 (IH, t, J = 7. 4 Hz), 6.00 (IH, tt, J 
= 3.3 Hz, 52.7 Hz), 6.07 (IH, s), 7.18 (2H, t, J = 8. 7 Hz), 8.06 (2H, dd, 
10 J = 5. 3 Hz, 8.9 Hz); IR (neat) 1738, 1690, 1601, 1447, 1283, 1233. 1182, 
1159 cm"^ 

2) (2RS, 3 SR) -3- (4-7/^;ra7a^::^/P) -S-t: Kt3dev'-2- [ [3 
-(1, 1, 2, 2-xh7 31 ^ ^i/) ^ y:t^^y-;U- 5 -^^H p< ^jv} 

^vi\f:ty^=i^f';v 

16 MitWlkQ. 3 5 g (4 6. 6 ^ y*/W ^"i^^f-jV^c^T^Vl 0 0ml cfTM 
W\^^iiii^hi^m\\:>^t7m^YV !>^3. 53g (93. 2 ^)}^/V) ^SaX'SP^, 

2B#^1^^Lf::o^^i^©^»Sr6iiT## (v^:x^/urc-ryH?») . 

^n^'ni::^/^) -3-;^'¥y-2- [ [3- (1, 1, 2, 2-x h 7 :7/U;rnai b ^v-) 
20 y:^^^y—;V-b-^ JV] ;^^jv\ •:/xi\f:^y^au^;V2. 3 7 2 g. (5. 8 2 
4 ^ !) ^yu) (Z^v^J^^/^Ji-T^/us om 1 ^^=S^7K^^TA^x.^ 4B#mSjt»i£ tfc^ 

25 f-i^/i^i?a:^7U=6/l-3/l) , i6<JJ|^:Sr#fc:c 
il^^g^*: ■ JlXfi 1 . 4 0 2 g l|X^ 5 9 % 

^H-NMR (CDCI3, 300 MHz) 5 1. U (3H, t, J = 7. 1 Hz), 2.72 (IH, d, J = 3. 0 
Hz), 2.98-3.26 (3H, m), 4.02-4.11 (2H, m), 5.11 (IH, dd, J = 3. 3 Hz, 5.1 
Hz), 5.93 (IH, s), 6.00 (IH, tt, J = 3. 3 Hz, 52.7 Hz), 7.06 (2H, t, J = 8. 7 
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Hz). 7.36 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (neat) 3465, 1728, 1609, 1512, 
1449, 1225, 1184, 1146 cm'^ 

3) (4RS, 5 SR) -5- (4-7/U^p:7 3;c^;U) -4- C [3- (1, 1, 2, 

2-^ hyy ^1^:^x1 zz-h^i^) y;^dri^>/— /W5->r^^] T^^/v] -1, 3-;^^ 

(2RS, 3 S R) -3- (4-7/W;^D7aic:iyl') -3-t Kp=¥v'-2- [ [3- 

(1, 1, 2, 2-x b7 7yv;i-arc h^f.^/) ^ y;^d{^f-y— yj^5_^;^] 

t°;t->^J^^/H . 4 0 2 g (3. 4 2 5 5; U ^/W) CQ^ /V3 Om 1 ^ 
1 h ]) J>-:i<^mm 6 . 8 5ml (6. 8 55y*>'V) Sr^nx. ^ 

E^^@*U■C^ (2RS, 3SR) -3- (4-7/W;4-p 7 3.^/^) -S-fc Ka 
=^i^-2- [ [3- (1, 1, 2, 2-v" b7 7/u;^a^ h=3{^v^) y^=¥1^y— yw 

15 ■ ±-C#fclKfls:(^x h7t Kn77^^3 Om 1 ^l^t:: hy^^/WT^^^O. 57m 
1 (4. 1 1 $ y^yl') . v^73i::^/V4N;=^3iiNi;yVTv^Kl. 0 4 g (3, 7 7^]} 

^/w) ^JUPx.. -life? ot:-eii#Lfco Rj^;iSo:^i^^MJ±®* #bttfr.a^ 

3/1-1/1) . r/^-^^i^:/J;^9|g^'^bUT. i6^%^lr#fCo 

20 e^M^ 11X40. 92 Ig W7 1% 

mp 124-125'C; ^H-NMR (CDCI3, 300 MHz) 6 2.48 (IH, dd, J = 5, 3 Hz, 15.5 Hz), 
2.59 (IH, dd, J = 8. 4 Hz, 15. 6 Hz), 4.45-4.53 (IH, m), 5.52 (IH, br s), .5.83 
(IH, s), 6.00 (IH, tt, J = 3. 2 Hz, 52.7 Hz), 7.12 (2H, t, J = 8.6 Hz), 7.32 
(2H, dd, J = 5. 3 Hz, 8. 3 Hz) ; IR (KBr) 3156, 1755, 1447, 1235, 1209. 1150, 1119 

25 cm'^; Anal. Calcd for CigHnFjNgO^: C, 47,63; H, 2.93; N, 7.41. Found: C, 47.60; 
H, 2.98; N, 7.21. 

4) (4RS, 5 SR) -5- (4-7/V^n l?^.::^/!^) -2-;^=¥y-4- [ [3- 
(1, 1, 2, 2-x h7 7yu;rn:i: h^ri/) ^ y^drf-^/-7W5-^7W] ^^/W] 

-1, 3-;^=3r-y-yy vfV-3-;(7/W40i?t .e r t-'ff-JU 
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(4RS, 5 SR) -5- {4--7/U:tTn'7aLC=.jU) -4- I 13- il, 1, 2, 2 

:/y v^y-2-;^^-0. 8 6 6 g (2, 2 8 9 5: y ^/U) , ZL^i^v^- t e r t 
/I^O. 6 0g (2. 7 5 5;j;^/k) , 4-N, N-v^T^^/kT^/fy v^>-2 8mg 
( 0 . 2 3 ^ y ^JU) OT-fe h ^ h y 0 m 1 ^^^^maT'-8feJi# L/Co 

^^<Z)^IK^^^JEW* t . # b tbfca^^i^ ^ y yyV'^ 7 A p h iJ^" 7 7 ^ - 

Sfe^^ JlXfiO. 7 8 5 g JiX^7 2% 

mp 177-178*t:; ^H-NMR (CDCI3, 300 MHz) 5 1.55 (9H, s). 2.81 (IH, dd, J = 9. 3 
Hz, 15.6 Hz), 3.01 (IH, ddd, J = 1. 0 Hz, 4.6 Hz, 15.4 Hz), 4.96-5.03 (IH, 
m), 5.36 (IH, s), .5.72 (IH, d, J = 7. 2 Hz), 5.97 (IH, tt, J = 3.3 Hz, 52.8 
Hz) , 7. 04 (2H, t, J = 8. 6 Hz), 7. 23 (2H, dd, J = 5. 3 Hz, S. 6 Hz) ; IR (KBr) 
1802, 1372, 1298, 1163 cm-^ Anal. Calcd for C^o^.^F^l^zO,: . C, 50.22; H, 4.00; 
N, 5.86. Found: C, 50.16; H, 3.79; N, 5.88. 

5) N- [ (IRS, 2SR) -2- (4-7/V;t-n 7^1— /k) -2-t KP^ix-l- 
[ [3- (1, 1, 2, 2-7'h7y/\^:tv^h^iy) 4 y:t^-^y^^j\^-5-^jU} 

(4RS, 5SR) -5- (4-7yU:tP7ai^yP) -2-:^^y-4:- [ [3- (1, 
1, 2, 2-r h7 7/^:^nai hdE^i/) 4 y:t^-ty—/u~5-4 ;u2 -1, 

3-;^^1^yy v'^-3-:;&7Uj^V^t e r 735g (l. 5365 y 

•=&/!-) ©T^h^fc Kn:77^1 Oml^m-Tk^fb-i^hy !>A6 Img (1. 5 4 

atfc^, mm^Wi&^^Ltic n^ntcm^^^i^-i yyi^if/i^a^-y^ju-^e^ 

IRSO. 6 2 6 g J|X^9 0% 
mp lU-UStJ; ^H-NMR (CDCI3, 300 MHz) 5 1.39 (9H, s), 2.69 (IH, br d, J = 
2.7 Hz), 2.86 (IH, dd, J = 4. 2 Hz, 15.3 Hz), 3.01 (IH, dd, J = 10. 7 Hz, 15.5 
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Hz), 4.09-4.18 (IH, m), 4.89 (IH, br d, J = 7.5 Hz), 4.94 (IH, br s), 6.00 
(IH, tt, J = 3. 4 Hz, 52.7 Hz), 6.03 (IH, s), 7.08 (2H, t, J = 8. 7 Hz), 7.38 
(2H, dd, J = 5. 1 Hz, 8.4 Hz); IR (KBr) 3360, 1680, 1530, 1449, 1190, 1125 
cm-^; Anal. Calcd for CiAiFgNgOB: C, 50.45; H. 4.68; N, 6.19, Found: C, 50.32; 
5 H, 4.58; N, 6.25. 
MMM 3 2 0 

N- C (1 R S, 2 SR) -2- iA-yMxiy^:^/^) -2-t Kn^v'-l- [ [3 
-(1, 1, 2, 2-x h 77/^:^1201 h^ri/) ^ y;t^i^V'^/^-5-'l'/^] p^^/l^] 

^f-;^] -6, 7--J\i KD-5H-^:/y [a] iy^u^zfTy-i-:^/^'^^^-^^ K 

10 N-[(1RS, 2 SR) -2- (4-7y^;^-p:7ct^:i/V') -2-t F^^:3r^/-l- [ [3 

4 

-(1, 1, 2, 2-x h=3{^i^) y;t=3rf-y— T^f-Zk] 

a 

^f^/U] :^/W<^l^^t e r t-T'^/WO. 29lg (0. 6435: ]} > Wk 

:^^0 . 2 m y 5 m 1 0 . 5 mm 6 0°CX^mW U^Co RJ^Mi: 

15 Wmi^lriETK^Sg^'^MJ l>A-e^it. (IRS, 2SR)- 

2-T^ (4-7>'W;^P7jic:^>'V) -3- [3- (1, 1, 2, 2-rh77/^;^ 

(0. 2 2 7 g) i bT#fCo 

20 ^'^o. I3g (0. zi^y^/i^). i-t Kp^v-^:^)/ h y T>^-/^;^fp^ 

0. lOg (0. 7 1 ^ y^/l^). ^T-fe h::^ b P/H Om 1 tfiT*^t#tJ^^;aSb 1- 
3if-/V- 3- ( 3-v>y ^ y 7"P bVU) ;5;/V^^v?^ ^ K •it^:^0 . 1 4 g ( 0 . 

i|Xl:0. 25 Ig I|X^7 5% 
rap 127-128°C; 'H-NMR (CDCI3, 300 MHz) 6 1.98-2.06 (2H, m), 2.20-2.26 (2H, 
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m), 2.67-2.71 (2H, m), 3.01 (IH. dd, J = 4. 2 Hz, 15.9 Hz), 3.12 (IH, d, J 
= 3. 9 Hz), 3.16 (IH, dd, J =10. 2 Hz, 16. 2 Hz), 4.61-4.70 (IH, ra), 5.02 (IH, 
• t, J = 3.9 Hz), 6.00 (IH, tt, J = 3.3 Hz, 52.5 Hz), 6.03 (IH, td, J = 5. 6 
Hz, 11.7 Hz), 6.11 (IH, s), 6.15 (IH, d, J = 8.7 Hz), 6.33 (IH, d, J =11.7 

r 

6 Hz) , 7. 05-7. 14 (4H, m) , 7. 16-7. 22 (IH, m) , 7. 42 (2H, dd, J = 5. 3 Hz, 8. 9 
Hz); IR (KBr) 3289, 1640, 1514, 1449, 1188, 1146 cm-^ Anal. Calcd for. 
CzeHaaFgNjO*: C, 59.77; H, 4.44; N, 5.36. Found: C, 59.82; H, 4.48; N, 5,34. 
MM0^\ 3 2 1 

N- [ (IRS, 2 SR) -2- [4- [ (t e r t-y' h^->:ti/l^7^:^/U) T^yl 
10 -2-t Fodf^i/-l- [3- (1, 1, 2, 2-x h^7yl-;tnai h^v-) 

•KVi^/t.] -6, y-v't Kn-5H-<i/>/ [a] i^^ xi^^y'i^-i-jlj 

4- [(IRS, 2SR)-2-C(6, Kn-5H-/<.:/y' [a] ViJ'n^ 

^7">-l— T/Pj^/l'xK^/U) T^y] -1-fc Kn=5rv^-3-.[3- (1, 2, 2- 

15 X h7:7/V;^-pcc l>df>:y) y^i-yU] tVV'] gS#i?3. 2 8 3 g (5. 88 
8 5 ]; ■=E-/W) © t e r t -y^yPT/I^a— /V 6 0 m 1 MWi^ h V ^^/WT 5: 1 . 
23ml (8. 8 3 ^ y^/l^) , v57i-/k^;j;7Kyy^r^;^Kl. 78g (6.. 4 

8 5 y-t/i-) ^AoxLv 8 ovx'2 Bmw.WLfco mm^Wi&^^L. mhfitm± 

'^^l^-^ 2 . 7 1 4 g HX^ 7 3 % 

mp 153-15610; ^H-NMR (CDCI3, 300 MHz) 5 1.52 (9H, s), 1. 95-2. OJ (2H, m), 
2.16-2.23 (2H, m), 2.66 (2H, t, J = 5.7 Hz), 2.75 (IH, dd, J = 10. 5 Hz, 14.4 
25 Hz), 2.99 (IH, dd, J = 3.6 Hz, 14.4 Hz), 3.57 (IH, d, J = 3. 6 Hz), 4.65-4.75 
(IH, m), 5.00 (IH, t, J = 3.6 Hz), 5.74 (IH, d, J = 8.4 Hz), 5,89 (IH, tt, 
J = 2.9 Hz, 53.0 Hz), 5,91 (IH, td. J = 5.6 Hz, 11.4 Hz). 6.22 (IH, d, J 
= 12.0 Hz), 6.52 (IH, s), 6.95-7.16 (6H, ra), 7.30 (IH, t, J = 7,8 Hz), 7.38 
(4H, s); IR (KBr) 3314, 1694, 1676, 1636, 1532, 1314, 1211, 1161, 1115 cm-'; • 
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Anal. Calcd for C34H36F4N2O5 • DMF : C, 63.33; H, 6.18; N, 5.99. Found: C, 63.30; 
H, 6,07; N, 5.84. 
3 2 2 

N- [ (1 RS, 2 SR) -2- (4-r^/7ciic^/V) -2-t Kn drv-- 1 - [ 3- (1 , 
5 1, 2, 2-r h7 7/U;2}-P3: hdj-v^) ^yv?/U] -6. 7-i^tKo-5H 

-<yy [a] v'>^D--:/x^-l-;^7/l-/}?=^rf-5 F 

N- [ (IRS, 2SR) -2- [4- [ (t e r t -y h ds=-v^;*/^/j?n» 75^] 

:7i::^;l^] -2-t: Kp^^V-I- [3- (1, 1, 2. 2-7=- b 7 77l';^-p^ h=3rV) 

^^^i^^/l^] 31^/1'] -6, 7— ✓'t Kn-5H-^>^>/ [a] •i/:^' p^7"x>- 1-;^7>'V 
10 ^>1^^Kl. 5 4 7 g (2. 4 6 1 ^ y ^yl^) > Jii^iS 0 . 5 m 1 <7)^ ^ / — /I- 

10ml mm^ 6 o'CT' 2 mmm,w sji^^^^TKr-^f? ^i^;^? y i> at^t 

llXfiO. 150g JiX^12% 
mp 153-155^:; ^H-NMR (CDCI3, 300 MHz) 5 1.94-2.03 (2H, m), 2.15-2.23 (2H, 
m), 2.66 (2H, t, J = 5. 9 Hz), 2.77 (IH, dd, J = 10.2 Hz, 14.7 Hz), 3.03 (IH, 
dd, J = 4. 2 Hz, 14. 4 Hz), 3. 19 (IH, d, J = 3. 9 Hz), 3. 70 (2H, br s), 4. 65-4. 74 

20 (IH, m), 4.90 (IH, t, J = 3.8 Hz), 5.71 (IH, d, J = 8. 4 Hz), 5.89 (IH, tt^ 
J = 2.9 Hz, 53.1 Hz), 5.91 (IH, td, J = 5. 3 Hz, 11.7 Hz), 6.20 (IH, d, J 
= 11.7 Hz), 6.69 (2H, d, J = 8.1 Hz), 6.97 (IH, dd, J = 1. 4 Hz, 7.7 Hz), 
7.03-7.15 (5H, m), 7.21-7.32 (3H, m) ; IR (KBr) 3270, 1642, 1518, 1275, 1198, 
1125 cm''; Anal. Calcd for CgsHgsF^NgOs : C, 65.90; H, 5.34; N, 5.30. Found: C, 

25 65.68; H, 5. 15; N, 5.02. 
%m 3 2 3 

N- [ (1 RS, 2 SR) -2- (4-7/W;e-P73i^/V) -2-t Kn=^i/-1- (3- 
y7°P tVU-^^'v^/l') :x-f-jV\ -6. 7-v?t KP-5H-^>y' [a] i^^u^^ 
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1 ) 3 y y p tVu^ V V^;VT7V 3 ^jv 

l&5|5tl^'^^'^v^«>iN3. 3 3 g (13 7^!J^;U), B^nit^ib^y-YyM 
Knyy^l Om 1 if'TM#L7'ce;0Sbx 3-f y7°P tV^:/n^^^^> 1 0. 9 
Ig (5 4. SO^y.^/l-) , 1, 2-^J':fxi^3:.^yiQ. 3g (5 4. 85y 

^/l-) c^T' h7t Kn7 7>'l 0 Om l^^^^t^o< t) i?^TL/Co MTi^T^> 

0 g^i^ELtJpx..^jJ^IS^M#L^.e;6Sb#^i^^ia^T'#MLfco ^j^^^S^tK 

TK^^by 5^!>AT>'l'$=-!>^3. 12g (82. 2 5; U ^/l^) (^7^ ^ 7 t Kn 7 
7 >- 1 0 0 m 1 M^Sfd, 7Ki^T^ ±Vmcmi^(DT h7fcKn7 7:/50ml^ 

i^^^iT 1 mmmw ufco ^^5:^s^7k?^ t-c. ;^ 3 m u 15 %7i^mih 

•TY]} J^tK^^^ 3 m U 7k7. 5m 1 ^H^jiTLT^ iiPJ©7K^{by AT 

/1-3/1) , mi!^t:mco 

M^Wi^ JRft5. 6 10g 1|X^6 8% 

^H-NMR (CDCI3, 200 MHz) 6 1.26 (6H, d, J = 7.0 Hz), 1.64 (IH, t, J = 5. 9 
Hz) , 2. 85-2. 99 (IH, m) , 4. 68 (2H, d, J = 5. 6 Hz) , 7. 15-7. 34 (4H, m) ; IR (neat) 
3320, 2961, 1464, 1017, 791, 704 cm"^ 

2) 3- (4-7/V:tD7 3^=/u) -2- (3-y{ yyu\i'/U^yi^;u) -3-;r^y 

3-^ y \f/u^yi:^/i-Tju=2^;u2. 595g (17. 27^y ^/U) , h 

V^^JUT^I^S. 6 1ml (25. 9 ^ y ^/W) (^i^^^^/U3 0 m 1 ^^i^tCzk 

^pTItib;^ i5':/;^/^^^/^2. 3 7g (20. 7^y^/w) 0 m 1 
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i4-'7/U:tX2-<yyy(/U) 63g (17. 3 ^ y ^/W) (Dl, 

^ymmi^o. 69 g (17. 3^y^/w) ^Mx..^(Dt.i^o. dmmuwLtco 
^/w=9/i-6/'i) , 

^%%mi^ iRfiS. 108g l|X^8 6% 
10 ^H-NMR (CDCI3, 200 MHz) 5 1.13 (3H, t, J = 7. 2 Hz), 1.18 (6H, d, J = 7. 0 
Hz), 2.76-2.90 (IH, m), 3.30 (IH, d, J = 7.4 Hz), 3.31 (IH, d, J = 7. 4 Hz), 
4.11 (2H, q, J = 7. 1 Hz), 4.57 (IH, t, J = 7. 3 Hz), 7.00-7.22 (6H, m), 7.96 
(2H, dd, J = 5. 4 Hz, 9. 0 Hz) ; IR (neat) 2961, 1738, 1688, 1599, 1507, 1271, 
1233, 1159 cra"^ 

15 3) (2RS, 3 RS) -3- (4-77V;ti373:ri/k) -3-t Kp=¥V-2- (3- 

WcmkZ. 9 9g (2 9. 3^];*>'^) S^^^^^>'^:t-xy^3 Om 1 tfiTlt^ 
L/£;5S?>7K^'fb;tJlJ'0:^h y •>i=^2. 22g (5 8. e^y^/V') •^•^^XMtl^ 

5. 016g (14. 65^ (D-J':x.^)V:3L^y-)VZ Om 1 WUk'^^'^'^M 

h^yy-(-icxmmL (-•^f->/g^^^^/u=6/i-3/i) , mm^n 

M^WW- »IXfi:4. 166g IR^8 3% 

'H-NMR (CDCI3, 300 MHz) 6 0.91 (3H, t, J = 7. 2 Hz), 1.20 (6H, d, J = 7. 2 
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Hz), 2.78-2.87 (IH, m), 2.91-3.00 (4H, m), 3.87 (2H, q, J = 7.2 Hz), 5.01 
(IH, t, J = 3.3 Hz), 6.89-6.93 (2H, ra), 7.02-7.08 (3H, m), 7.16 (IH, t, J 
= 7. 5 Hz) , 7. 38 (2H, dd, J = 5. 7 Hz, 8. 7 Hz) ; IR (neat) 3466, 2961, 1726, 
1713, 1605, 1510, 1375, 1225, 1179, 1157, 1032, 837 cm"^ 
5 4) (2RS, 3RS) -3- i 4 -y /U:^- u y =^/U) -3-t Kp=^v'-2- (3- 

(2RS, 3RS) -3- (4-:7/V;^P73:^7W) -3-t: Kp?>E^->'-2- (3-^ y 
\i'/u^y<J/u) -zTn fc:°^^^^5"/^4. 166g (12. lO^JJ =^)V) , tK 
WCf\^^)'^J>^Qi. 9 7g (2 4. 2^y^/V) , p< iJ' y -/I' 3 0 m U 7K3 0m 
10 1.7^b7tKP:77:/30ml (OU-^m^. 6 0 °CT' 6 miiW^ Lfc„ m^W.^ 

Sfe^^ I|Xl:3. 2.0 8g iIX^8 4% 

15 mp 102-104°C; ^H-NMR (CDCI3, 300 MHz) 6 1.19 (6H, d, J = 6. 9 Hz), 2.77-2.86 
(IH, m), 2.89-3.07 (3H, m), 5.04 (IH, d, J = 4.8 Hz), 6.88-6.91 (2H, .m), 
7.01-7.07 (3H, m), 7.15 (IH, t, J = 7.5 Hz), 7.36 (2H, dd, J = 5. 6 Hz, 8.6 
Hz); IR (KBr) 3341, 3100-2550, 1694, 1514, 1229, 1020, 837, 785, 702 cm"^; 
Anal. Calcd for C19H21FO3: C, 72.13; H, 6.69. Found: C, 72.02; H, 6.64. 

20 5) (4RS, 5SR) -5- {A-y )V:^xiy -4- (3-^y7"PtVV^ 

l^-J)V) -1, Z~:^^-^9^)\^V-2-i>ry 

(2RS, 3RS) -3- (4-:7/U;^-Dyji::^yW -3-fc Kad{^v'-2- (3--1' y 
tVU-^Vv^/V) T'P \firl^B. 2. 982g (9. 4265:y h 7 b 

Kp^^^'S Om hyac5^/k7^:^l. 58ml (11. 3^y^/V)> 

25 v?7 3i=/V/jN^4^lJ/kTi>K2. 85 g (10. 4 5 D ^;^) 6 S^CX?— 

I|K*2. 6 8 0 g I|X^9 1% 
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mp 153-154'C; ^H-NMR (CDCl,, 300 MHz) 6 1.21 (6H, d, J = 6.9 Hz), 2.19 (IH, 
dd, J = 10.8 Hz, 13.8 Hz), 2.28 (IH, dd, J = 4. 1 Hz, 13.7 Hz), 2.77-2.91 
(IH, ra), 4.24 (IH, ddd, J = 3, 7 Hz, 8.2 Hz, 11.2 Hz), 4.94 (IH, br s), 5.79 
(IH, d, J = 8. 1 Hz), 6.84-6.87 (2H, m), 7.09-7.24 (4H, m), 7.38 (2H, dd, 
5 J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3306, 2969, 1759, 1723, 1701, 1510, 1424, 1225, 
1078, 1007 cm"'; Anal. Calcd for CigHaoFNOa: C, 72.82; H, 6.43; N, 4.47. Found: 
C, 72.81; H, 6.60; N, 4.41. 

6) (IRS, 2 SR) -2-r (4-7/^;^p:7^:=./^) -3- (a-'f y 

10 (4RS, 5 SR) -5- (4-7/^;^n7:n^/W) -4- (3-'<y:/DtVl'-<>'i;' 
/U) -1, 3-:^^^:/]} i^y-2-:^>2. 4 5 3 g (7. 8 2 8 ^ U ^/l') iTk^ 
^b"^hyi>i^l. 25€. (3.1. 3 ^ y^/W) Sr3ii?y-/k2 5m I-tKI. 5 m 

15 tr^^j±@5feLfc<, ^TO^v^-f y::^ti tvv^-x/w^'^f-^.t ^^^^B^kLT. @ 

e^^fa Hxai. 9 9 9 g l|X^8 9% 

mp SS-gOt:; 'H-NMR (CDClg, 300 MHz) 6 1.23 (6H, d, J = 6.6 Hz), 2.30 (IH, 
dd, J = 10.4 Hz, 13.4 Hz), 2.77 (IH, dd, J = 3. 3 Hz, 13.5 Hz), 2.82-2.91 

20 (IH, ra), 3.29 (IH, ddd, J = 3. 3 Hz, 5.0 Hz, 10.4 Hz), 4.67 (IH, d, J =. 5. 1 
Hz), 6.94-6.98 (2H, ra), 7.05-7.11 (3H, m), 7.22 (IH, t, J.= 7.4Hz), 7.38 
(2H, dd, J = 5. 6 Hz, 8. 6 Hz) ; IR (KBr) 3150-2780, 1508, 1215, 1046, 980, 
818, 710 cra*^ Anal. Calcd for CiaHjaFNO: C, 75.23; H, 7.72; N, 4.87. Found: 
C, 75.33; H, 7.82; N, 4.78. 

25 7) N-[(1RS, 2 SR) -2- (4-7/^;rP7aic:^/V') -2-t KP^^V-l- 
O-'fyi/nbVV-^^^v^/U) 0^5=-/^] -6, y-v't KP-5H-^:/y [a] v^^ 

(IRS, 2SR) -2-T^y-l- (4-7/U:tP7ji^>'V) -3- (3-'fy7'P 
tVl^^a-^/H •f^y<y-l-:t—Jl^O. 25 Og (0. S7 0^])^^U) , 6, 7 
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-v^t: Fo-SH-^^/)/ [a] v'^p-^7'7'>'-l-;i;/U7j^>^0. 16g (0. 8 

7^y^/p) , i-t Kp^v^yy M;7y-7U7Kfp2^o. isg (o. s?^ 

y y n fcVW) ^ K • mm&O. 17g (O. sy^y ^yl') 

iRfiO. 3 3 0g 1|X^8 3% 

10 mp 165-167'C; 'H-NMR (CDCI3, 300 MHz) 6 1.20 (6H, d, J = 6.9 Hz), 1.94-2.03 
(2H, m), 2.14-2.22 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.68 (IH, dd, J = 11. 1 
Hz, 14.1 Hz), 2.80-2.89 (IH, m), 2.99 (IH. dd, J .= 4.5 Hz, 14.1 Hz), 4.18 
(IH, d, J = 3.9 Hz), 4.64-4.73 (IH, m), 5.02 (IH, t, J = 3.6 Hz), 5.65 (IH, 
d, J = 7.5 Hz), 5.91 (IH, td, J = 5. 6 Hz, 11.2 Hz), 6.24 (IH, d,. J = 11.7 

15 Hz), 6.89 (IH, dd, J = 0. 9 Hz, 7.2 Hz), 6.98-7.15 (7H, m), 7.22 (IH, t, J 
= 8.0 Hz), 7.43 (2H, dd, J = 5, 4 Hz, 8.7 Hz); IR (KBr) 3281, 2961. 2942, 
1640, 1510, 1225, 833, 704 cm"'; Anal. Calcd for C30H32FNO2: C, 78.75; H, 7.05; 
N, 3.06. Found: C, 78.66; H, 7.15; N, 2.98. 
3 2 4 

20 4--77l';^P-N- [ (IRS, 2SR) -2- ^^-V }V:^viy 0:.=.)^) -2-t K^^ 

v-i- (3— f y:/P hVu^^-v^/k) au^}V\ -yy ^vi/-\-:)3)Vifs^^xY 

(IRS, 2SR) -2-7'^/-l- {A-y JVirxiy a:.^)V) -3- (3— I'y-T'n 
tVl^^aic^yV) -fvL/^^y-l-ir—jVQ. 2 5 0 g (0. 8 7 0 $ y ^/W) , 4-:7 
/V;^p-l-^7 b:t^O. 17g (0. 8 7 ^ y ^/U-) , l-tKn^v-^y/h 
25 y r y-/^7K^Pi^ 0 . 13g (O. 87^y^/P) ^Ti?h^hy/H0nil4JX 



:^o. i7g (0. 8 7 5y^/u) <^j!jnx> ^M-e— efejt^Lfco mm.^m 
;>'y;&y/t'^iiLfc^, m^^WBm^\^tz.o nbntcmmm^i^^ yzfr^h'jua:- 
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ilXftO. 3 5 5 g l|X^8 9% 
mp 159-160''C; 'H-NMR (CDCI3, 300 MHz) 6 1.18 (3H, d, J = 7.2 Hz), 1.19 (3H, 
d, J = 7.2 Hz), 2.73 (IH, dd, J = 11. 1 Hz, 14.4 Hz), 2.80-2.89 (IH, ra), 3. 06 
5 (IH, dd, J = 4. 2 Hz, 14.4 Hz), 4.02 (IH, d, J = 4.2 Hz), 4.74-4.83 (IH, ra), 
5.08 (IH, t, J = 3.9 Hz), 5.81 (IH, d, J = 7. 8 Hz), 6.96 (IH, dd, J = 8. 1 
Hz, 9.9 Hz), 7.01-7.15 (6H, m), 7.25 (IH, t, J = 7. 5 Hz), 7.42-7.47 (3H, 
m), 7.54 (IH, t, J = 8. 1 Hz), 7.80 (IH, d, J = 8.4 Hz), 8.07 (IH, d, J = 
8. 4 Hz) ; IR (KBr) 3272, 2965, 1640, 1626, 1601, 1539, 1512, 1329, 1264, 1229, 
10 1051, 833, 760 cm"^; Anal. Calcd for CggHgyPgNOg-O. IHgQ: C, 75. 50; H, 5.94; N, 
3.04. Found: C, 75.24; H, 5.94; N, 3.44. 
MMM 3 2 5 . ■ 

N- [ (IRS, 2SR) -2- (4-/J^/l^^>'V7ct^/U) -2-t Kp =^v'- 1 - [3- 
(1, 1, 2,. 2-r h7 7/^;to:i^ hdrV) ^i/;^^/^] :^^/u2 :fy/U/<^y^t 
15 e r t-'/'^/l^ 

1) (4RS, 5 SR) -5- [4- (t Kci'¥v'7«^/^) 73::^/^] -4- [3- 
(1, 1, 2, 2-x h^V) ^>'v'/^] -1, 3-:i-^^y])i^y- 

(4RS, 5 SR) -5- [4- (p« h ^ v';(7/l/Jjf c:^/!^) -4- [3- (1, 

20 1, 2, 2-7" b 7:7/1^;^ pji h^>/) -1 , 3-:^^-^y}}i>l^~2-:t 

yi. 5 18g (3. 5 5 2 ^y^/^) t7l^mih:^^mi-h]) ^Ml. 34 g (3 
5 . 5 ^ y ^/W (D;^^y —)V 3ml-xh7l: Y^V y^-y ^ Oxq.\ ^WL^ 6 Nf^I 

■ 

y y ^ -\Z.X'^Wi\^ (-^=¥f->/g^^^^>'^=l/l-l/2) , v^-f yT'o tvi^ 
efeii^^ llxao. 8 9 9 g W6 3% 

mp 124-125''C; 'H-NMR (CDCI3, 300 MHz) 6 1.75 (IH, t, J = 5.9 Hz), 2.26 (IH, 
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dd, J = 10.2 Hz, 13.8 Hz), 2.33 (IH, dd, J = 4.5 Hz, 13.8 Hz), 4.22-4.29 
(IH, m), 4.75 (2H, d, J = 6,0 Hz), 4.94 (IH, br s), 5.83 (IH, d, J = 8. 1 
Hz), 5.90 (IH, tt, J = 2. 8 Hz, 53.0 Hz), 6.85 (IH, s), 6.96 (IH, d, J = 7. 8 
Hz), 7.10 (IH, dd, J = 1.1 Hz, 8.3 Hz), 7.31 (IH, t, J = 8.0 Hz), 7.37 (2H, 
5 d, J = 8.1 Hz), 7.45 (2H, d, J = 8. 4 Hz); IR (KBr) 3243, 1746, 1208, 1123 
cm"^; Anal. Calcd for Ci9H„F4N04: C, 57.15; H, 4.29; N, 3.51. Found: C, 56.95; 
H, 4.05; N, 3.40. 

2) . 4- [ (4RS, 5SR) -2-;^-^y-4- [3- (l, 1, 2, l-^fVyV 
jv:^ D b ^i^) ^v-J)V\ - 1 , 3 -:^^dri^ ^/ y v^:/- 5 --i )V\ ^:yXT}V^ t K 
10 y>'U5. 58 g (4 4. 0 ^ U ^yl^) (Dt" h7 t: Ko 7^^^ 1 0 Om 

^XrQ%^i^^)Vy^)V-^^-yY^. 2 4ml (8 8. 0 ^ y ^^V) (O'r 
h 7 t Ka :7 7 >- 3 0 m 1 ^I^^JST Lfco 5 tfc^. ( 4 R S , 5 S R) 

-5- [4- (t Kndrv-p^^/k) y zc=.?V\ -4- [3- (1, 1, 2, 2-rh7:7 
: }VirnziLY^%/)^v-^}V\-\, ^-^^^-/^)-J'V-2-iri^l\. 71 g (2 9. 
15 3 2 ^ y ^)V) (^T^h^tKo^y^^SOml -V^ xixi^^vlQm\-\>^ 

>'WT5:/24. 5ml (176$y ^/U) ^;!JBx.. ^?t*T'#M L/do BL^^M^^ 

-yv^^ju^MLtc'^, mm^^^^Ltco mhtitcm^^^^i^^ 

^M^^^ JtXfi 11. 3 9 g 9 8 % 

inp 132-133^:; ^H-NMR (CDCI3, 300 MHz) 6 2. 26 (IH, dd, J = 9. 9 Hz, 13.5 Hz), 
2.33 (IH, dd, J = 4. 8 Hz, 13.8 Hz), 4.30-4.37 (IH, m). 5.10 (IH, br s), 5.89 
(IH, d, J = 8.1 Hz), 5.89 (IH, tt, J = 2. 8 Hz, 53.1 Hz), 6.85 (IH, s), 6.94 
25 (IH, d, J = 7.8 Hz), 7.11 (IH, dd, J = 1. 2 Hz, 8.1 Hz), 7.30 (IH, t, J = 
8. 0 Hz) , 7. 57 (2H, d, J = 7. 8 Hz) , 7. 96 (2H, d, J = 8. 4 Hz) , 10. 06 (IH, s) ; 
IR (KBr) 3243, 3144, 1742, 1703, 1238, 1198, 1144, 1121, 1090 cm-^ Anal. 
Calcd for Ci9HibF4N04: C, 57.44; H, 3.81; N, 3.53. Found: C, 57.28; H, 3.87; 
N, 3.39. 
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3) (4RS, 5 SR) -5-.(4-7^;yl-^/W7aic^>'^) -2-;t^y-4- [3- (1 , 

yW^>i? t e r t -T^^/V 

4- [ (4RS, 5SR) -2-;r^y-4- [3- (1, 1, 2, 2-Th77/U;t 

5 h ^iy) ^yi:^/u} - 1 , 3~:t^i-y ]) ^>XT/>7^t K i l . 

29g (28. 4 1%]) , H^^v'- t e r t -^^^/^ 7 . 4 4 g (34. 1 

^y^/k) ^ 4-N, N-v^p<f-/WT^y t°y v^:^0. 3 5g (2. 8 4 ^ U ^/W) 

10 ^Jif-;l^= 3 / 1 - 2 / 1) , l^^aif^/Wv'^ yT'n tVW':t— r/^-^d{^i^VJ; ?) 

• 11X1:12. 3 8g IjX^8 8% 

mp 143-144'C; ^H-NMR (CDCI3, 300 MHz) 5 1.53 (9H, s), 2.59 (IH, dd, J=? 8.9 
Hz, 14.6 Hz), 2.94 (IH, dd, J = 4.4 Hz, 14.3 Hz), 4.85-4.91 (IH, ra), 5.75 

15 (IH, d, J = 6. 9 Hz) , 5. 84 (IH, tt, J = 2. 9 Hz, 53. 1 Hz) , 6. 37 (IH. s) , 6. 60 
(IH, d, J = 7.8 Hz), 6.94 (IH, dd, J = 1. 4 Hz, 8.0 Hz), 7.05 (IH, t, J = 
8.0 Hz), 7.34 (2H, d, J = 8. 1 Hz), 7.77 (2H, d, J = 8. 7 Hz), 9.99 (IH, s) ; 
IR (KBr) 1804, 1690, 1364, 1348, 1304, 1196, 1155, 1121, 1092, 1061 cm'M 
Anal. Calcd for C24H23F4N06: C, 57.95; H, 4.66; N, 2.82. Found: C, 57.88; H, 

20 4.49; N, 2.71. 

4) N-C(1RS, 2 SR) -2- (4-7j>/l^^/^73i=/^) -2-fc 

[3- (1, 1, 2, 2-r h7 7/v;to^ h^^v-) -^i/v'/W] :iJ/W<>,%y 
t e r t -T'^/V 

(4RS, 5 SR) -5- (4-/jN/W^/wyax^;W) -2-:t^y-4- [3- (1 , 1, 
25 2, 2-7" V7y^^:tucj:.h^i/) ^yi^^^l -I, S-J^^-fyVi^y-B-:^/^^^ 
yB. t e r t -Zf'f'/V' 12. 20g (24. 53^y ^7^) (D:^^ J 2 0ml- 
xbyt Kn77>^5 Om l^|gtC7K^jb"?-by 03g (25. 8 5!)^ 

yu) y-yn 5 m 1 W^-k%nyn7L. ^tfi-e 1 Lfco WS^MW^ 
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SfelS^ IlXftS. 68 Ig 11X^7 5% 

mp 140-142°C; ^H-NMR (CDCI3, 300 MHz) 5 1.36 (9H, s), 2.75 (2H. d, J = 7. 5 
Hz), 3.54 (IH, br s), 4.04-4.13 (IH, m), 4,63 (IH, br d, J = 8. 1 Hz), 5.06 
(IH, br s), 5.89 (IH, tt. J = 2.9 Hz, 53.0 Hz), 6.94 (IH, s). 7.00 (IH, d, 
J = 7.8 Hz), 7.06 (IH, dd, J = 1.4 Hz, 8.3 Hz), 7.26 (iH, t, J = 8.0 Hz), 
7.59 (2H, d, J = 8.4 Hz), 7.90 (2H, d, J = 8. 1 Hz), 10.03 (IH, s) ; IR (KBr) 
3358, 1684, 1530, 1277, 1211, 1169, 1125 cm-»; Anal. Calcd for CasHjsF^NOg-O. SHgO: 
C, 57.50; H, 5.45; N, 2.92. Found: C, 57.33; H, 5.27; N, 2.89. 
MMM 3 2 6 

N- [ (IRS, 2SR) -2- (4-:^;U^^uyau=L/u) -2-t [3- 
(1, 1, 2, 2-T- h 7-7/^:^x1 ^i^^^l -6 , 7-??t:>f 

N- [ (IRS, 2 SR) -2- {4-:^/U^/Vya^::^/U) -2-h Ka^v'-l- [3 
- ( 1 , 1 , 2 , 2 -X h 7 7/^;^ P ^ h ^i^) ^^/v^/l^] a^^ju^ j&yW^ ^ t 
ert-:/5^y^8. 4 6 5 g (17. 9 6 $ y ^/U) , f jJ 77U;a-n@|^2 Om 1 

yms. 38g (18. o^y^/u-), 1-h h^u^-y^y:/ h]}ry—jV7i^fu!^ 

2. 7 5g (18. O^y^yu) ^T± h ]) ^i^6 Oml ^xm.WLfj:i)^bl~ 
:^^)V- 3 - ( 3 fiVT $ y y P tVW) lijVif^x^A % K • W^'^ 3 . 4 4 g (1 

^/@^i^^^7V= 2 / 1 - 3 / 2 ) . ^^oL^jv-^:^^ y iT'p fcv^^-x/w^^f- 
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11X1:4. 3 8 8 g W4 5% 
mp 164-166'C; ^H-NMR (CDClj, 300 MHz) 6 1.96-2.04 (2H, m), 2. 15-2. 22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.82 (IH, dd, J = 10.8 Hz, 14.4 Hz), 2.96 (IH, 
5 dd, J = 4.4 Hz, 14.6 Hz), 3.96 (IH, d, J = 3. 9 Hz), 4. 65-4. 74 . (IH, m), 5. 18 
(IH, t, J = 3.8 Hz), 5.82 (IH, d, J = 7.8 Hz), 5.88 (IH, tt, J = 2.7 Hz, 
53.0 Hz), 5.93 (IH, td, J = 5, 7 Hz, 11.4 Hz), 6.23 (IH, d, J = 11.7 Hz), 
6.97-7.11 (5H, m), 7.17 (IH, d, J = 7.2 Hz), 7.30 (IH, t, J = 8.1 Hz), 7.66 
(2H, d, J =8.4 Hz), 7.91 (2H, d, J = 8. 1 Hz), 10.03 (IH, s) ; IR (KBr) 3503, 
10 3252, 1694, 1636, 1537, 1285, 1190, 1107, 775 cm"'; Anal. Calcd for C30H27F4NO4: 
C, 66.54; H, 5,03; N, 2.59, Found: C, 66.20; H, 5.00; N, 2.32. 
MH^M 3 2 7- 

N-[(1RS, 2SR)-2- i4:-:^/V^/Uy:ii=^M -2-t Kp'3{^v'-1- [3 
-(1, 1, 2, 2-x h7:7/^^Daibdfv') -6, K 

15 a-5H-^:/y [a] v/iJ' P^y7":/-l-;^7/l^7i^>f-^ KO. 3 0 0 g (0. 55 

4 5: y */w) ^ f^y z^i^o. i im i (i . 15. y ^/w) , g^i^o. 0 em 1 (1 . 

1 s: y ^/w) (D;^ y -/n 0 m 1 mn^^u-^' 1 ^^mw.W t/cm> y :^mit 

pp;J>/W^/;;t yv=2 0/1) ^ ^^^y^^^mti-Xs 3a©^J^ 

N- [ (1 R S, 2 SR) -2-t KP=¥i/-2- [4- (f^y v^/p^^/k) yai=^/U] 
25 -l-[3-(l, 1, 2, 2-T hy^/l'JtP^ h^sev') ^yiz/Ul -6, 

e^i^* iKfiO. 127g W3 8% 

mp 104-106t:; ^H-NMR (CDClj, 300 MHz) 8 1.40-1.46 (2H, ra), 1.53-1,60 (4H, 
ra), 1.94-2.02 (2H, m), 2.15-2.22 (2H, m), 2.37 (4H, br s), 2.65 (2H, t, J 
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= 5,6 Hz), 2.79 (IH, dd, J = 10.7 Hz, 14.9 Hz). 3.00 (IH, dd, J = 4. 5 Hz, 
14.7 Hz), 3.46 (2H, s). 3.67 (IH, br s), 4.68-4.75 (IH, m), 5.01 (IH, d, 
J = 3.6 Hz), 5.81 (IH, d, J = 8.4 Hz), 5.88 (IH, tt, J = 2. 7 Hz, . 53. 1 Hz), 
5.90 (IH, td, J = 5.1 Hz, 12.3 Hz), 6,19 (IH, d, J = 12.0 Hz), 6.95 (IH, 
5 dd, J = 1, 2 Hz, 7.8 Hz), 7.01-7.15 (5H, m), 7.26-7.33 (3H, m), 7.39 (2H, 
d, J = 8.1 Hz) ; IR (KBr) 3258, 2932, 1632, 1535, 1285, 1198, 1113 cm"*; Anal. 
Calcd for C36H38F4N203-1. OH2O:; C, 66.86; H, 6. 41; N, 4.46. Found: C,. 66.55; H, 
6.35; N, 4.54. 

N- [ (IRS, 2SR) -2- [4- l^yT ^ (t°-<y v'/) ^^/l^] y 3.z^)V\ - 

10 2-1: Kods^^</'-i- [3- (1, 1, 2, 2-'rYyy}V:^xiaLy^%/)^:y^jjv\ 
^'f'M -6, KO-5H— <;/>^ [a] i/^ u^Z^y'y-l-:^/^:^^-^^ K 
e^:^* l|X»3 5mg 

mp 152-154°C; 'H-NMR (CDCI3, 300 MHz) 8 1. 43-1. 67 (6H, m), 1.96-2.04 (2H, 
m), 2.16-2.22 (2H, m), 2.51 (4H, br s), 2.66 (2H, t, J = 5. 9 Hz) , 2. 74-2. 84 
15 (IH, m), 2.94-3.02 (IH, m), 3.78 (0. 5H, d, J = 3. 9 Hz), 3.81 (0. 5H, d, J 

< 

= 4, 2 Hz), 4.67-4.74 (IH, in), 4.81 (IH, s), 5.06-5.93 (IH, m), 5.79-5.84 
, (IH, m), 5.88-5,96 (IH, m), 5.89 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 6.17-6.24 
(IH, m), 6,94-7.17 (6H, m), 7.29 (IH, t, J = 7.8 Hz), 7. 48 (2H, d, J = 8. 7 
Hz), 7.55 (2H, d, J = 8. 4 Hz) ; IR (KBr) 3353, 2940, 1638, 1522, 1202, 1121 

* 

20 cm"^; Anal. Calcd for C36H37F4N3D3: C, 68.02; H, 5.87; N, 6.61. Found: C, 67.81; 
H, 6.02; N, 6.54. 

N- [ (IRS, 2SR) -2-t Kn=¥v^-2- [4- (t Kndrv-Tf f-/i.) y:j^=^;u2 
-1- [3- (1, 1, 2, 2-V- hyyjl-:^^=^h^'iy) ^^-J/V^ ^^/^] -6, 

25 11X44 1 g 

mp 151-152'C; 'H-NMR (CDCI3, 300 MHz) 8 1.75 (IH, t, J = 5.7 Hz), 1.96-2.04 
(2H, m), 2.16-2.22 (2H, m), 2.66 (2H, t, J = 5.9 Hz), 2.78 (IH, dd, J = 10.8 
Hz, 14.7 Hz), 2.99 (IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.61 (IH, d, J = 4.2 Hz), 
4.68-4.75 (IH, m), 4.71 (2H, d, J = 6.0 Hz), 5.06 (IH, t, J =3.6 Hz), 5.77 
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(IH, d, J = 8.1 Hz), 5.89 (IH, tt, J = 2.9 Hz, 53.0 Hz), 5.91 (IH, td, J 
= 5.4 Hz, 11.7 Hz), 6.22 (IH. d, J = 11.4 Hz), 6. 96-7. 16 (6H, m), 7.29 (IH, 
t, J = 8.0 Hz), 7.38 (2H, d, J = 8. 1 Hz), 7.46 (2H, d, J = 7.8 Hz) ; IR (KBr) 
3270, 2932, 1638, 1522, 1202, 1123 cra"^; Anal. Calcd for CgoHagF^NOi-O. IHjO: 
5 C, 66.07; H, 5.40; N, 2.57. Found: C, 65.88; H, 5.29; N, 2.47, 

mi^m 3 2 8 

N-C(1RS, 2SR)-2- {Q-^nu\f]}-JV-'B-y(jV) -2-t 
[3- (1, 1, 2, 2-r h:3r;/) ^i^v^yl.] ;577W^^:/ 

ilt e r t--/f-yv 

10 1) 3- (6-:^'PCifc:°y v?^^-3-> f/l-) -3-;r=^y-2- [3- (1, 1, 2, 2- 

3- (1, 1, 2, 2-7" h 7 h:3{-iX) ^:^i^;^T/^='— /H 0. 5g 

( 4 6 . 8 5 y ^/l^) ^ h y ^f-/UT ^>'7. 83ml (56. 1%)) ^)V) (O^ 

m^^^i^s Om 1 W'i^^^yKi^TMih;^ ^ yy^^i^n^='Ji^ 5 . 9 0 g ( 5 1. 5 ^ y ^. 
15 Jl^) <Z>l1f^a:5^/U 2 0 m 1 mm^mTL. -eot* 1 O^mUWLfCo ^ctcttm 

3- (e-i^'PPfcl'y v^^-3— f/W -3-^=3{uyyp t°;t^^:t^/H 0. 6 6 g 
(4 6. 8 3 ^ y ^/V) <D 1 , 2-v?p< b ^i/oi^ y 1 0 0 m 1 :^^S(C7k?%T 6 0 % 

20 7K^'^b■:^ b y ^7i^(Z?^fDtij/-?7 7^ ^il»l. 8 7g(4 6. 8^y^/i-)Sr;()Dx.> 

-v^p< b^v^oi^ y 1 Om 1 wmi'^m.-^n^. a cct— tfco ^isi^^ 

25 (CITMML (^dri^>/@^i?:3^5'/^=9/l-6/l) > U^m^ntZo 
mn^Mi^ J|Xftl7. 22 g JlX#8 5% 
■ 'H-NMR (CDCI3, 300 MHz) 5 1. 14 (3H, t, J = 7. 2 Hz) , 3. 36 (2H, d, J = 7. 2 
Hz), 4.12 (2H, q, J = 7. 1 Hz), 4.52 (IH, t, J = 7. 4 Hz), 5.89 (IH, t, J = 
2.8 Hz, 53,2 Hz), 7.05-7.07 (2H, m), 7,13 (IH, d, J = 7. 8 Hz), 7.29 (IH, 

• * 
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t, J = 8.3 Hz), 7.42 (IH, dd, J = 0.8 Hz, 8.3 Hz), 8.16 (IH, dd, J = 2.6 
Hz, 8.3 Hz), 8.92 (IH, dd, J = 0. 8 Hz, 2. 7 Hz); IR (neat) 1738, 1694, 1582, 
1364, 1302, 1277, 1196, 1113 cm"^ 

2) (2RS, 3RS) -3- (6-^npfc°y v>:/-3-^'/W) -3-1: Fp'^V- 
5 2-[3-(l, 1, 2, 2-7" b7 7/^;tP^h^v') :/p t:°:ty^:i^ 

M.\\MMkX 0. 8 g (7 9. 0 5: y^/V-) ^i?:tf-/kai-x/V.5 Om 1 

^im\^i!r^'^m-r by^7A5. ssg (iss^y ^^MT*;!)n;t^ ^ 

P t°y v^^'-S-^/V) -3-;a-=^y-2- [3- (1, 1, 2, 2-^Yy^}Virx^::^\^ 
drV) -fxi\£i^l/^:^=f-)\/\ 7. 14g (39. 515 y^/P) Oi?^: 

^^"^^.W- JlX* 1 3 . 5 2 g 7 9 % 

^H-NMR (CDCI3, 300 MHz) 6 0. 97 (3H, t, J = 7. 1 Hz) , 2. 90-3. 07 (3H, m) , 3. 28 
20 (IH, d, J = 3.0 Hz), 3.93 (2H, q, J = 7. 2 Hz), 5.10 (IH, t, J = 3. 3 Hz), 

» 

5.89 (IH, tt, J = 2.8 Hz, 53.2 Hz), 6.95 (IH, s), 6.98-7.07 (2H, m), 7.27 
(IH, t, J = 7.8 Hz), 7.33 (IH, d, J = 8. 4 Hz), 7.73 (IH, ddd, J = 0. 5 Hz, 
2.5 Hz, 8.3 Hz), 8.39 (IH, dd, J = 0. 9 Hz, 2.1 Hz); IR (neat) 3353, 1728, 
1588, 1460, 1375, 1302, 1279, 1198, 1119, 1026 cni'^ 
25 3) (2RS, 3RS) -3- (6-i^PPfc°y v':/-3-^/V') -3-t Kp^;/- 

2- [3- (1, 1, 2, 2-r h7:7/^;tp:t hd(--i/) fu\^ir>'W. 

(2RS, 3RS) -3- (6-^PP t°y i^^-3-^>'W -3-fc Kp^v^-2- [3 
-(1, 1, 2, 2-7- Yy y)V'^xi:x. h ^-y) ^V'JjV\ -fn t°;f 1 3 . 

5 2 g (3 1. 0 2 5 y ^/W) , TK^jb":^ b y l> A 2 . 4 8 g (6 2. 0 5 y ^/U') > 
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^^y—;i^5 Om U X b7 t Kn77:/2 Om K tKS Om 1 (DU-^I^^^UV 
^Mfe^^ H . 3 2 g 9 0 % 

mp 88-9lt:; 'H-NMR (CDCI3, 300 MHz) 5 2.92-3.11 (3H, m), 5.10 (IH, d, J = 
4.5 Hz), 5.88 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.99-7.10 (3H, m), 7.23 (IH, 
t, J = 7.8 Hz), 7.31 (IH, d, J = 8.1 Hz), 7.77 (IH, dd, J.= 2.4Hz, 8,4 Hz), 

10 8.34 (IH, d, J =2. 4 Hz); IR (KBr) 3364, . 2900-2400, 1686, 1590, 1462, 1316, 
1279, 1227, 1202, 1113, 1082 cm''; Anal. Calcd for C17H14CIF4NO4 : C, 50.08; H, . 
3.46; N, 3.44. Found: C, 50.01; H, 3.53; N, 3.42. 
. 4) (4RS, 5 SR) -'5- (e-^J^PPfDi^^-S— r^^) -4- [3- (1, 1, 
2, 2-T h7 7/l';i-P^h=5ri^) ^y-JjV']-!, 3-:i-^^V])i:^y-2-:ty 

15 (2RS, 3RS) -3- (6-:i'ant:°y v^^^-S-Y/W) -3-t: Kci^v'-2- [3 
-(1, 1, 2, 2-r h=^rv') -<:yv'/^] :/P t:";^:^^! 0. 94 

g (2 6. 8 3 ^ y (DT h7tKD7^^80ml BW^^ h V ^f-^l^T ^ ^ 

4. 4 9ml (3 2. 2 ^ ]} ^/U) ^ i^y zii::^;^^^^^^^]} ^^Ti^ }^ 8 . 12g (2 
9. 5^y^7W) ^Sr^Px.. 6 5"C-C-Rfeii#LfCo U t# 

, ^rn^7lx= 3/1-1/1) , v^^ VT'o tvv'^-7'/^-^^-y-:/J; '^I^B^'fbLT. 
e^J^^ «K*8. 10 7g W7 5% 

mp 131-132^:; ^H-NMR (CDCI3, 300 MHz) 6 2.31 (IH, dd, J= 10. 5 Hz, 13.8 Hz), 
25 2.38 (IH, dd, J = 5. 1 Hz, 13.8 Hz), 4.30-4.38 (IH, m), 5.23 (IH, s), 5.83- 
(IH, d, J = 7.8 Hz), .5.91 (IH, tt, J = 2.9 Hz, 53.0 Hz), 6.89 (IH, s), 6.93 
(IH, d, J = 7.8 Hz), 7.13 (IH, d, J = 8. 1 Hz), 7.32 (IH, t, J = 7. 8 Hz), 
7.42 (IH, d, J = 8.4 Hz), 7.71 (IH, dd, J = 2.4 Hz, 8.4 Hz), 8.39 (IH, d, 
J = 2.4 Hz); IR (KBr) 3252, 1740, 1208, 1134, 1105, 758 cra"^; Anal. Calcd 
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t 

for CnHiaClF^NjOa: C, 50.45; H, 3.24; N, 6.92. Found: C, 50.41; H, 3.04; N, 
6. 95. 

5) (4 RS, 5 SR) -5- t°y v^>-3->r^l^) -2-^=3f^y-4- [3 

-(1, 1, 2, 2-r ^7:7;^;^Dall^drv') ^^^v^/V] -1, S-:t^i-y ]) 
5 -3-;(7/l^2j?:/^t e r t-'f^/U 

(4RS, 5 SR) -5- (e-iJ^PD t°y v^^-S-f/l^) -4- [3- (1, 1, 2, 

8 9 g (19. 4 9 ^ y^/l^) , -mmi^-t e r 1 0 g (2 3. 4 

^y^/l^) . 4-N, N-v^p<5^7l^T^y t°yi<?:/0. 24 g (1. 9 55!J^/l-) 

^a^^7k= 3/1-1/1) ^ y:^n tvwji-x/w-^^f-^'J: i^iisS^^kLT. 



I|R1:9. 4 44 g I|X^9 6% 

15 mp 130-131t:; 'H-NMR (CDCI3, 200 MHz) 6 1.54 (9H. s), 2.58 (IH, dd, J = 9. 7 
Hz, 14.5 Hz), 3.03 (IH, dd, J = 4. 2 Hz, 14.2 Hz), 4.83-4.93 (IH, m), 5.70 
(IH, d, J = 7.0 Hz), 5.90 (IH, tt, J = 2. 6 Hz, 53.0 Hz), 6.52-6.57 (2H, m), 
7.01 (IH, br d, J = 8. 2 , Hz), 7.11 (IH, d, J =7. 2 Hz), 7.19 (IH, d, J =.8.4 
Hz), 7.39 (IH, dd, J = 2.6 Hz, 8.4 Hz), 8.19 (IH, d, J = 1.8 Hz); IR (KBr) 

20 2988, 1796, 1730, 1366, 1343, 1319, 1204, 1154, 1115, 1074, 1024, 845, 760 
cra"^; Anal. Calcd f or C22H21CIF4N2O5 : C, 52.34; H, 4.19; N, 5.55. Found: C, 52.27; 
H, 4.03; N, 5.35. 

6) N-[(1RS, 2SR) -2- (6-:i^t3nf!J>^>-3— T/H -2-1: Kn=^ 

ix-l- [3- (1, 1, 2, 2-TVyyji^:tn:iuve^i/) oi^^/i^] ij/v 

25 5 t e r t 

(4RS, 5SR) -5- ie-^ V2X2\i'})i>y-S-^/U) -2-^^y-4- [3- 
(1, 1, 2, 2-xh7 7;W;tn^h^i/) ^^/v^^wj-l, 3-:t^-fyVi^y- 
3-:*/V2i<>^^t e r t-T'^/Wg. 144 g (18, 1 1 ^ ]} "t/^) (D?^ ^ / —/U 
1 Oml-xfyt n y y y 5 0 m I mm^7i<.mi[:i- h ]) 0 . 76g (1 9. 
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0 ^ y (O:^^ J —JV 1 0 m 1 W^^t^H^TM^. ^MX^ 1 0 MUkW l^fco 

5 6^1^^ ilX48. 44 Ig IlX$9 7% 

mp 119-121'C; 'H-NMR (CDCI3, 300 MHz) 8 1.36 (9H, s), 2.70-2.85 (2H, m), 
3.86 (IH, br s), 4.00-4.09 (IH, m), 4.55 (IH, d, J = 8. 1 Hz), 4.95 (IH, s), 
5.90 (IH, tt, J = 2.8 Hz, 53.1 Hz), 6.98 (IH, s), 7.03 (IH, d, J = 7.8 Hz), 
7.08 (IH, d, J = 7.8 Hz), 7.26-7.36 (2H, in), 7.73 (IH, dd, J = 2. 3 Hz, 8.0 
10 Hz), 8.39 (IH, d, J = 1. 8 Hz) ; IR (KBr) 3378, 3175, 2982, 1682, 1524, 1460, 
1196, 1125, 1105 cm"*; Anal. Calcd for C21H23CIF4N2O4 : C, 52.67; H, 4.84; N, 
5.85. Found: C, 52.95; H, 4.88; N, 5.83. 
MMM 3 2 9 

N-C(1RS, 2SR)-2- {6-'S'X2nh'])i^y-3-4M -2-t Knd{^i/-1- 
15 [3- (1, 1, 2, 2-T h7 7/^;^o^ h=3pv') -<>'v^/^] ^^yV] -6, 7- 

1) (IRS, 2 SR) -2-T5y-l- (6-i^nD t°JJ v'i/-3--l'/^) -3- [3 

-(1, 1, 2, 2-r h^v-) 

N- [ (IRS, .2 SR) -2- i6-i^ua b' y v'^^- S-f/V) -2-t Kp^^v"- 
20 1- [3- (1, 1, 2, 2-x h7 7/^;a-P^ h^^V) ^Vv'yU] ;«7/W^ 
• ^>^^t e r t-7'^/W8. 19 6g (17. 1 2 ^ y ^/l^) i: b y 7 p II ^ 

2 0ml (du^!^^ 1 ^m^ux^mw bfcc Ej^m^mB^^ Ltzm. tkt^ir u 

e^^^B 11X1:6. 118g i|X^9 4% 

mp 97-98'C; 'H-NMR (CDCI3, 300 MHz) ^ 2.37 (IH, dd, J = 10. 4 Hz, 13.7 Hz), 
2.70 (IH, dd, J = 3.2 Hz, 14.0 Hz), 3.34 (IH, ddd, J = 3.5 Hz, 4.2 Hz, 10.1 
Hz), 3.58 (IH, br s), 4.75 (IH, d, J = 4.2 Hz), 5.90 (IH, tt, J = 2.9 Hz, 
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53. 1 Hz) , 6. 98 (IH, s) , 7. 04 (IH, d, J = 7. 5 Hz) , 7. 09 (IH, d, J = 8. 1 Hz) , 
. 7.31 (IH, t, J = 7.8 Hz), 7.36 (IH, d, J = 8. 1 Hz), 7.75 (IH, dd, J = 2.6 
Hz, 8. 3 Hz), 8.40 (IH, d, J = 2. 4 Hz); IR (KBr) 3358, 3065-2755, 1588, 1568, 
1454, 1279, 1202, 1119, 1100, 1047 cm"^; Anal. Calcd for CigHigClF^NgOg: C, 50.74; 
5 H, 3.99; N, 7.40. Found: C, 50.60; H, 3.72; N, 7.13. 

2) N- [(1RS, 2SR) -2- (e-^auh'Vi^y-S-^/l^) -2-\i y^ue^ 
->-l-[3-(l, 1, 2, 2-'r hyy/i^:^ti::^h^^y) ^y-Jj^l ^'f'/Ul -6, 

(IRS, 2SR) -2-r5y-l- i6-^nn\i°]}i^y-3-^M -3- [3- 
10 (1, 1, 2, 2-x h7 7/>;^arc hdev') 73i:=i/W] •:/n/N°>'-l-;e— /H. 
OOOg (2. 6 4 0$y^/l^) ^ 6, KP-5H-^;yi/ [a] i/^P^ 

•^Ty-i-^/u^ymo. 50g (2. 64$y^/v)x i-t KP^^/^vy^h 

VTy—Jl^:^^S^O. 40 g (2. 6 4 5:y^/^) ^T-fe: h y /1'2 Om 1 tfi-C' 
mWLtj:7!>^ b 1 -^^/w 3 - ( 3 -v>^ ^/VT ^ y T'n t?/^) 5 F • it 

15 :^0. 51g (2. 64^];^/U) ^Mx.. ^m.x*-mMWLtio RJtM^m 

e^^^B JRfil. 3 11g i|X^9 1% 

20 mp 170-172t:; ^H-NMR (CDCI3, 300 MHz) 6 1.96-2. 05 (2H, m), 2.14-2.22 (2H, 
m), 2.66 (2H, t, J = 6.0 Hz), 2.79 (IH, dd, J = 11.0 Hz, 14.3 Hz), 3.01 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 4.29 (IH, d, J = 3.9 Hz), 4,61-4.69 (IH, m), 5.08 
(IH, t, J = 3.9 Hz), 5.76 (IH, d, J = 7.8 Hz). 5.90 (IH, tt, J = 2.8 Hz, 
53.0 Hz), 5.94 (IH, td, J = 5. 8 Hz, 11.7 Hz), 6.19 (IH, d, J = 11.4 Hz), 

25 6.96 (IH, dd, J = 1. 5 Hz, 7.8 Hz), 7.03-7.18 (5H, m), 7.33 (IH, t, J = 8. 0 
Hz), 7.35 (IH, d, J = 8.1 Hz), 7.81 (IH, dd, J = 2. 4 Hz, 8.4 Hz), 8.42 (IH, 
d, J = 2.7Hz); IR (KBr) 3247, 1634, 1530, 1462, 1277, 1198, 1121 cm"^; Anal. 
Calcd for C28H25CIF4N2O3 : C, 61.26; H, 4.59; N, 5.10. Found: C, 61. 32; H, 4,75; 
N, 5.07. 
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Mmm 3 3 0 

N- [ (IRS, 2SR) -2-t Kt3d{^i/-2- (G-^' J^^/Vfy v^^-3— f/l^) - 
1- [3- (1, 1, 2, 2-7^ hyyMu^J^h'^iy) ^:/v^/^] ^^v*!^] -6, 7 

5 N-[(1RS, 2 SR) -2- (6-i^PDt;°y v'^'-S-f/V) -2-t Kp^v'- 
l-[3-(l, 1, 2. 2-x h7:7;W;tD^b=¥i/) ^^-i^/l^] ^^/l^] -6, 7 
Kn-5H-^>'y[a]>^i5'a^7'7">'-l-;5^/^:^=^f-^ KO. 5 2 3 g (0. 

9 5 3 ^ y ^/W) > 7;x::i/U-jJ<D:/i^0. 35g(2. 8 6 5 U ^/V) ^ 7" h 7 

{YVy^^^^T^^y^y) ^^y'J^^J^ (O) O. 2 2g (0. 19^]J^/I^) 
10 bHiBr^ V 3 J>> 0 . 40 g (3. 8 1 ^ y ^/U)^ h/l^^^l Om 1 -tKI Om 
1 4iT\ 1 1 0°C-e3 P^^jf LfCo SJES^^^7K^-Jit\ 2 UlttW b 

15 a^^^fe©* llxao. 3 44g i|X^6 1% 

rap 174-175*C; 'H-NMR (CDCI3, 300 MHz) 8 1.95-2.03 (2H, m), 2.14-2.20 (2H, 
m), 2.66 (2H, t, J = 5.9 Hz), 2.82 (IH, dd, J = 10. 7 Hz, 14.0 Hz), 3. 07 (IH, 
dd, J = 4. 1 Hz, 14.9 Hz), 4.25 (IH, d, J = 3.9 Hz), 4.70-4,79 (IH, m), 5.12 
(IH, t, J = 3.3 Hz), 5.79 (IH, d, J = 8.4 Hz), 5.89 (IH, tt, J = 2. 7 Hz, 

20 53.0 Hz), 5.91 (IH, td, J = 5. 5 Hz, 11.4 Hz), 6.21 (IH, d, J = 11.7 Hz), 
6.98 (IH, dd, J = 1.0 Hz, 7.5 Hz), 7.03-7.17 (5H, m), 7.32 (IH, t, J = 8. 0 
Hz), 7.40-7.52 (3H, m), 7.75 (IH, d, J = 8. IHz), 7.90 (IH, dd, J = 2. 3 Hz, 
8.3 Hz), 7.99 (2H, dd, J = 2. 1 Hz, 8.7 Hz), 8.70 (IH, d, J = 2. 1 Hz); IR 
(KBr) 3270, 2932, 1640, 1518, 1478, 1277, 1200, 1123, 743, 694 era-'; Anal. 

25 Calcd for C34H30F4N2O3 : C, 69.14; H, 5.12; N, 4.74. Found: C, 69.04; H, 5.04; 
N, 4.71. 
MMm 3 3 1 

N- [ (IRS, 2 SR) -2- (e-i^^PPt-y v'>'-3-f/V) -2-fc KP^ar^X-l- 
[3- (1, 1, 2, 2-T h7y/V:tPJ^ h'^^^) ^^'v^/W] -4-7/1^;^ 
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(IRS, 2SR) fi; v?:/-3-f;V) -3- [3- 

(1, 1, 2, 2-7" h=3f-v/) ya^:^;U2 y p i/- 1 1 . 

00 Og (2. 6 4 0 ^ y^/W) ^ 4-t7/l';tP-l-'^7 h^^O. 50 g (2. 

5 645!;^;W> 1-t KP'^f-^^^y:/ hi; Ty^-/i^7KfP#J0. 40g (2. 64 

5 y ^/v) ^rT-fe h c:^ h y 2 0 m 1 tfi-eit^ t b i -o^^/w 3-0 -s;^^ 5^ 

7UT ^ / T'n tVl^) ;&>'l-^' v^-f ^ K • ^^^0 . 5 1 g ( 2 . 6 4 ^ y ^/U) ^;!]P 



fifeliS^ 11X1:1. 3 3 8 g W9 2% 

rap 185-187*0; ^H-NMR (CDCls^DMSO-de, 300 MHz) 6 2.91 (IH, dd, J = 10.8 Hz, 
14.1 Hz), 3.17 (IH, dd, J = 3. 8 Hz, 14.0 Hz), 4.68-4.78 (IH, m), 4.95 (IH, 

15 t, J = 5.0 Hz), 5.61 (IH, d, J = 4. 2 Hz), 6.00 (IH, tt, J = 2. 9 Hz, 53.0 
Hz), 7.03 (IH, dd, J = 7. 7 Hz, 10. 1 Hz), 7. 08-7. 23 (4H, m), 7. 29-7. 38 (2H, 
m), 7.42-7.56 (3H, m), 7.85 (IH, d, J = 9. 3 Hz, 7.93 (IH, dd, J = 2.4 Hz, 
8.1 Hz), 8.05 (IH, d, J = 8. 1 Hz), 8.49 (IH, d, J = 2.1 Hz); IR (KBr) 3291, 
1638, 1624, 1539, 1456, 1196, 1125, 837, 766 cm"^; Anal. Calcd for Cj^HzoClFsNzOa: 

20 C, 58.87: H, 3.66; N, 5.08, Found: C, 58.84; H, 3.59; N, 5.13. 
mMM 3 3 2 

4-7/P;d-p-N- [ (IRS, 2SR) -2-t (6-y ^^/l^\f]) >^>' 

-Z-^jv) -1- [3- (1, 1, 2, 2-r h=¥V) 

25 N- [ (IRS, 2SR) -2- (6-^ P a t°y v?:/-3->l'/^) -2-t KodrV- 
1- [3- (1, 1, 2, 2-r h 7:7/1^;^ noi b^r-X) ^:y-J;v'\ o^f^/v] -4-:7 
;\^:^n-ty^uy-l-:^/V^^-^%\^0. 5 16g (0. 9 3 7 ^ y ^/l^) , 731 

::^/VT$nym.O. 3 4g (2. Si^y^/i^) ^ v-Vy^y^ {Y ]) ya^::^jvt^:^y 

^y) y<yi^^J>. (0) 0. 2 2g (0. 19^y^/^) t^ki- Y 3 J>>0 . 4 
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Og (3. 74$y^;W) h/V'^:/! Om I-tKI Om 1 cfix\ llCC-CSB 

I|X*0. 154g JlX^2 8% 
^H-NMR (CDCla-DMSO-dg, 300 MHz) 8 2.95 (IH, dd, J= 10.8 Hz, 14.4 Hz), 3.10 
(IH, dd, J = 3.6 Hz, 14. 1 Hz), 4.82-4.90 (IH, m), 5. 12 (IH, t, J = 3.9 Hz), 
5.32 (IH, d, J = 3.9 Hz), 5.92 (IH, tt, J = 2.8 Hz, 53. 1 Hz), 7.02 (IH, dd, 

10 J =7. 8 Hz, 10.2 Hz). 7.09 (IH, d, J =7.8 Hz), 7.15 (IH, s), 7.19-7.53 (9H, 
m), 7.73 (IH, d, J = 9.0 Hz), 7.78 (IH, d, J =8.4 Hz), 7.97-8.07 (4H, ra), 
8. 82 (IH, d, J = 2. 4 Hz) ; IR (KBr) 3289, 1644, 1601, 1532, 1476, 1264, 1236, 
1202, 1123, 758 cm"'; Anal. Calcd for C33H25F6N2O3 : C, 66,89; H, 4.25; N, 4.73. 
Found: C, 66.57; H, 4.13; N, 4.82. 

15 MMM 3 3 3 

[ (IRS, 2SR) -2- i4-'7Jl^:t^':7 ^=^/U) -2-t Kp=¥v^ 
-1- [3- (1, 1, 2, 2-7'h9y/l^:tn:j^h^i^) ^yi^/^l ^=^^^1 i-y^ 

(IRS, 2 SR) -2-T$/-l- (4-7/U;^-n73:=>'V) -3- [3- (1, 1, 
20 2, 2-7- h^^/) 7 3^::^/^] :/p/^°>'-l-;r^;^0. 2 00g(o. 

5 5 45y^yU)> 5-^ciP-l-:?-7 hcr^O. llg (0. 5 5 ^ jJ ^/l^) . 
1-t Kd^v'^;^:/ h!) Ti/— /WKlPi^S 5mg (0. 5 5 ^ ^y'V) ^Ti? b 
^ h y /H 0 m 1 4>T'jt# b/i 1 -a:f-7W 3 - ( 3 - v^^ ^/^T ^^Zfvi M'jV) 

:p;v-^-J^ ^ K llg (0. 55 ^ y^/i^) ^M^^ mMX-^UW 



e^l^Tk lIXAO. 2 5 8 g i|X^8 5% 

rap 174-175^:; 'H-NMR (CDCls-DMSQ-dj, 300 MHz) 5 2.87 (IH, dd, J= 10.7 Hz, 
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14. 9 Hz) , 2. 98 (IH, dd, J = 4. 7 Hz, 14. 0 Hz) , 4. 64 (IH, d, J = 3. 3 Hz), 4. 75-4. 84 
(IH, m), 5.06 (IH, t, J = 4.1 Hz), 5.90 (IH, tt, J = 2. 9 Hz, 53.3 Hz), 6.93 
(IH, d, J = 9.3 Hz), 7.04-7.16 (5H, m), 7.26-7.32 (3H, m), 7.45-7.62 (5H, 
m), 8.31 (IH, d, J = 8, 4 Hz); IR (KBr) 3270, 1634, 1537, 1512, 1227, 1192, 

t 

5 1119, 785 cm-^ Anal. Calcd for CasHgiClFsNO,: C, 61. 16; H, 3.85; N, 2.55. Found: 
C, 61.23; H, 3.86; N, 2.39. 

5-yjU:tu--N- [ (IRS, 2SR) -2- {4:-yjl':^uya^=./u) -2-t Kn:3^ 
[3- (1, 1, 2, 2-'rhyy/i<:^x2a:,h^iy)^yi^J\^2^^/u2i-y 
10 ^':/-l-;(7/^;j^>1^^ K 

(IRS, 2 SR) -2-7-^/-!- (4-:7/U;to7aL^/^) -3- [3- (1, 1, 
2, 2-x h7 7/U:?J-nai bdf^i/) :7a:::^/^]7'^^^°V-l-:^— /l^O. 2 0 0 g (0. 
5 5 4 ^ y -^e/W) , 5-y/U:^u-l-'ry h^^O. 1 1 g (0. 55^ Vfr/U) , 
l-t Ka=¥^/^:/i/hyT)/-/^;*cft!^8 5mg (0. 5 5 ^ V^e/U} Y 
15 hU 0 m 1 ^X^MW Vfi:^^ h 1 -o^^/W 3 - ( 3 -v^^ ^)VT ^J-fxi tVl^) 

% K • :^^*&0. 1 1 g (0. 5 5 %^)^)V) ^M^. -Mmx—^m.^^ 

20 ^^W^ IlXfiO. 24 Og i|Ji^8 1% 

rap 178-180°C; ^H-NMR (CDClj-DMSO-de, 300 MHz) 6 2.89 (IH, dd, J= 10.7 Hz, 
14. 6 Hz) , 2. 98 (IH, dd, J = 4. 5 Hz, 14. 7 Hz) , 4. 73 (IH, d, J = 3. 6 Hz) , 4. 75-4. 84 
(IH, m), 5.07 (IH, t, J = 3.8 Hz), 5.90 (IH, tt, J = 2. 9 Hz, 53.1 Hz), 6.98 
(IH, d, J = 9.0 Hz), 7.05-7.17 (6H, m), 7.26-7.35 (3H, m), 7.41-7.55 (4H, 

26 m), 8.12 (IH, d, J = 8. 4 Hz); IR (KBr) 3275, 1640, 1541, 1512, 1250, 1229, 
1198, 1128, 785 cm"^; Anal. Calcd for C, 63.04; H, 3.97; N, 2.63. 

Found: C, 63.09; H, 4.24; N, 2.56. 
%WS\ 3 3 5 

N- [ (1 RS, 2 SR) -2- ^A-y )Virx2y -2-t Kndf^i^-i- [3- 
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(2, 3, 3-h y ^/V;^^-!-:/^^;:^;^) ^^/^] -6, K 

1) 2, 2, 3, 3-x h77/l^:tn-l- (3-p<f-/V7^^/W 7°o/>°:/-l- 

/H 0 Om 1 4^T'it^L';^^;^Sf3^ d-;if-^U-:fu^^yiiy9 0. Og (5 2 6 ^ 

^^a-e-ifeiti'^Lfeio :lo^^&^^<l^-7 8°cicfs&*PbT2, 2, a. 3-7^ h 

7 T'p t:°;^>'i? 25. 61g (175. 4^]) ^/l^) © v^:3^f-/V:ii— r/l^ 

10 10 0ml mm^mr u 4 etm^^gs Lfco siSi^i-7X/^T 1 ^^^^^^ir 

■fy/mm^^yi^=i 5/1) . U^^^Wco 

15 ^JJ|lfe^^2|s: Jlxft 2 7. 9 7 g 7 2 % 

^H-NMR (CDCI3, 300 MHz) 6 2. 45 (3H, s), 6.29 (IH, tt, J = 5. 5 Hz, 53.6 Hz), 
7.42 (IH, dt, J =1.2 Hz, 7. 4 Hz), 7.51 (IH, dd, J = 0.6 Hz, 7.8 Hz), 7.89-7.92 
. (2H, ra); IR (neat) 1698, 1240, 1142, 1115, 1092, 789, 770, 743 cm'' 

2) 2, 2, 3, 3-x hy^yW-JtP-l- (S-^^/W^a:;::^^) yn/N°>'-l- 

20 

2, 2, 3, 3-x b7 7/^;^n-l- (3-p<'^>'W:7:t::i/V) :/n/^i/-l-;t:X9. 
llg (41. 4^y ^/U) (D/ ^ y -/V 5 0ml Mm^. tK^^Ts TK^-fbfS 0 M 

'rh})^j>^o. 76g (2o^y u-f o;!jn;t yt^. 1 f^w\m.w u 

26 h y !i7AT'|£its ^MSr^M* tfco m^m^i^V n-^V^yy 

^-(cTiiML (-^=3rf-^/i^i^^^/^=9/i-3/i) , ^^m^m^. 

^.^WlW JlX*6. 13 1g IlZ^6 7% 

'H-NMR (CDCI3, 200 MHz) 6 2.35 (IH, d, J = 4.8 Hz), 2.39 (3H, s), 4.95-5.10 
(IH, ra), 5.97 (IH, ddt, J = 3. 3 Hz, 8.1 Hz, 53.2 Hz), 7,21-7.36 (4H, m) ; 
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IR (neat) 3426, 1240, 1161, 1107, 1059, 762, 743 cra"^ 

3) f-:^^mo--7a^::^;U0- 12, 2, 3, 3-x h 7 1 - ( 3-;^ 

2, 2, 3, 3-x (3-^^;U7jic:i7W) 

5 3. 814g (17. 17^iJ^/V) i^oL^^/P^ p h 3. 2 6 

g (18. 9^y^/W) (DT± h^hV ^^^4 0mll^mc4-N, N-t^^^/l^T^ 

} • 

y\i'Vi^>4. 6 2g (3 7. s^y^yw) ^ymrM^. m^i^-mmwLtco 

I 

Mfe^^^is i|Xl:6. 18 9g Wioo% 

^H-NMR (CDCI3, 300 MHz) 5 2.41 (3H, s), 5.89 (IH, tt, J = 5. 0 Hz, 53.0 Hz), 
6.56 (IH, dd, J = 10.7 Hz, 14.0 Hz), 7.08 (2H,. d, J = 7. 5 Hz) , 7. 21-7. 49 
(7H, m); IR (neat) 1591, 1489, 1279, 1211, 1127, 1107, 1065, 774, 689 cm"^ 
15 4) l-^f^/W3- (2, 2, 3, 3-v- hvy/^:!^n:fu\fM ^y^y 

^;^g^^O-7 3^=/VO- [2, 2, 3, 3-7" hy^/W^o-i- (3-p<^/V,7j: 
z^/V) -fvi tVl^J 6. 189g (17. 275:y ^^JV) , im\k. h y -Zf^fVy^Xl . 
4 9g (2 5. 7^y^/l') , 2, 2' -T^JyfT^ (-f y a h y /V) 0. 5 
6 g ( 3 . 4 3 ^ y (O^l/^l^ 5 0ml 8 0 'CX* 6 ^WiWf^ Lfdo S 

ilfe^^l*: llxii. 4 1 2g 11X^4 0% 

'H-NMR (CDCI3, 300 MHz) 6 2.36 (3H, s), 3.24 (2H, t, J = 17. 7 Hz), 5.69 (IH, 
tt, J = 3.5 Hz, 53.7 Hz), 7.08-7.15 (3H, m), 7.23 (IH, d, J = 7. 8 Hz); IR 
25 (neat) 1165, 1101, 1057 cm"^ 

5) 3- (4-7/U^D7a^-/u) -2- [3- (2, 2, 3, 3-r b 77/k;tpy 

l-p<f=-/W3- (2, 2, 3, 3-r h7 7/W;^P7°n tVP) ^^^-eVl. 363 
g (6. 6 11 ^ y^/W) , N-:/D^y?.^iyW 5Kl. 18g (6. 61$y 
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^/U) . 2, 2' -T^/yfT. U y o ^ MJ ;w) 3 0mg(DEg^^lii^|^2 Om 
5 LT#fCo 

{4-y/l^:i-X2^>^y^^ jU) i^i^^^/H. 3 9g (6. 6 1$:U*/U) (Dl, 
2-v^p{ h 3 0 m 1 ^ISt-7K?^T 6 0 roTK^'ft't h ]) !>^<^^iSS^^^°7 7 

^^'M^StJO. 2 6 g (6.61 ^y^yw) ^Mx., smmWi-fc, 
:Lti\^±X'Wc 3- (2, 2, 3, 3-Thy 7/1^;^ o y a tVw) ^i^i^/WT'n 5; K 
10 O 1 , 2 - v^pt h dr^'^iJ' >- 1 0 m 1 ^^^M-eijP;t^ ^^^T— BA^t# Ltc, R 

■7^-icxmm\^ (■^=3ef-i//@^^a^f-yl.= l 5/1-9/1.) . ifi^fe^ltfcc 
^^l^ft: fix* 1 . 8 4 9 g i|X^6 8 % 
15 'H-NMR (CDCI3, 300 MHz) 5 1. 12 (3H, t, J = 7. 1 Hz) , 3. 22 (2H, t, J = 18. 0 
Hz) , 3. 32 (IH. d, J = 7. 5 Hz) , 3. 33 (IH, d, J = 7. 2 Hz) , 4. 10 (2H, dq, J 
= 1.7 Hz, 7.2 Hz), 4.56 (IH, t, J = 7.7 Hz), 5.63 (IH, tt, J = 3. 3 Hz, 53.6 
Hz), 7.08-7.24 (6H, m), 7.97 (2H, dd, 5.6 Hz, 8. 9 Hz) ; IR (neat) . 1738, 1688, 
1599, 1508, 1233, 1159, 1101, 849 cm"' 

20 6) (2RS, 3 R S) -3- (4-7>'V;^p:7ji^/l') -3-t Kp«^v^-2- [3- 
(2, 2, 3, 3-x h7 7/V';^P7°p tVu) '<:^i>/^] 7°n fi-^^^^^if^/k 

l^'itmiQ 1. 22g (8. 92^y ^/V') ^ v^^f^yUoi-x/V 3 0ml ^XMW 

Lm^b^mit^^mi-Y}) ^^0. esg (i?. s^y^/v) ^Mm.xMx., 

25 7m\tt^'>MmM(DV'=^'f-jv^-TJvmm^%f^o n^fitzMmz.^ 3- (4-7^1^ 

-2- [3- .(2, 2, 3, Z-7-Yyy?V^nzfn\fjv)^Vi^;v] 
-Z-:t^yyu}f:t:^^3:^=f-;Vl. 849g (4. 4625: D^/U) (O^J=^^;V:t. 
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M^Wi^ iKfi 1 . 3 7 8 g iK^ 7 4 % 

5 ^H-NMR (CDCI3, 300 MHz) 6 0. 91 (3H, t, J = 7. 1 Hz), 2.92 (IH, d, J = 2. 7 
Hz), 2.98 (2H, s), 3.20 (2H, t, J = 17.9 Hz), 3.87 (2H, dq, J = 2. 0 Hz, 7.2 
Hz), 5.01 (IH, t, J = 3.6 Hz), 5.66 (IH, tt, J = 3. 3 Hz, 53.7 Hz), 7.01-7.11 
(5H, m), 7.22 (IH, t, J = 7, 5 Hz), 7.37 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR 
(neat) 3445, 1715, 1607, 1512, 1375, 1346, 1223, 1159, 1100, 1057, 839 cm"^ 
10 7) (4RS, 5 S R) -5- (4-7/l-;^o7i^/W -4- [3- (2, 2, 3, 

(2RS, 3RS) -3- (4-:7/U;^P7:2^^/W -S-t: Kp=¥v^-2- [3- (2, 
2, 3, 3--r l>7 7/k;a-D7°i3 tVu) ^>'v^/w] lf;^:/^^f=-/H , 3 7 8 

g (3. 3 0 9 5; 3^JV) , 7Y.mt-r V y !>A0. 2 6 g (6. 62^ ^^JV) . 
15 7« / —JV lOmUTKSmK 7^h7tKn77>^10ml (OWk^^^MK-^— 

«#bfco ^.^^^WL^mm. 7K-e«L. lm^:Si^-es:^5^S^^'l4(-bfcm^ m 



'*br^ (2RS, 3RS) -3- (4-7/1^:^(3 c:^/^) -3-t: Ka:3ri/- 2- 
[3- (2, 2, 3, 3-7" h7 7/V;rn7"Pt:V^) ^:^v^yv] t:°:t:/^<Dfe4fe 

±T'#fci^^!js:<^X h 7 t Ki3:77>3 Om I^^^IJ: h y rc^/vr ^yO. 5 5m 
1 (3. 9 7$i;^/V) ^ v^7cc^/V;ijN;^7)Ny;l'Tv>Kl. OOg (3. 64^y 

25 3/1-1/1) ^ v^^y:/Dtvwai-x/w-.;arf-yj;i55^^^h;LTs 

fi^M^ ilXSl. 0 2 2 g JIX^8 0% 

mp 91-93°C; 'H-NMR (CDCI3, 300 MHz) 6 2.24 (IH, dd, J = 10. 1 Hz, 14.0 Hz), 
2.31 (IH, dd, J = 4.8 Hz, 13.5 Hz), 3.22 (2H, t, J = 17.9 Hz), 4.21-4.28 
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(IH, m), 5.15 (IH, s), 5.72 (IH, tt, J = 3.0 Hz, 53.9 Hz), 5.79 (IH, d, J 
• =7.8 Hz), 6.95 (IH, s), 6.99 (IH, d, J = 7.8 Hz), 7.10-7.18 (3H, m), 7.28 
(IH, t, J = 7.7 Hz), 7.36 (2H, dd, J = 5. 1 Hz, 8.4 Hz); IR (KBr) 3241, 1757, 
1740, 1512, 1343, 1223, 1167, 1094, 1051, 835, 712 cm'^; Anal. Calcd for 
5 qjHigFjNOg: C, 59,22; H, 4.19; N, 3.63. Found: C, 59.20; H, 4.22; N, 3.66. 

8) (IRS, 2 SR) -2-T5y-l- (4-7yU;to:7 3.^/W) -3- [3- (2, 

(4RS, 5 SR) -5- (4-7/l/ia-p:73i^7P) -4- [3- (2, 2, 3, 3- 
7" V7 7/^:tn7°o tVV) ^:/v'yV]-l, 3-;^-=3rf-y y v'V-2-::^y 0 . 880 
10 g (2. 2 8 45y*/^) him.\'cry^)t^:i^O- 37g (9. \A%]^=^)V) ^ 
jc^ / -/l^ 1 0 m 1 -tK 0 . 5ml ^-(:\ 3 ^mMBMrnLtCo RfitM^Ti^-V^^ 

15 IK*0. 4 6 2g J|X^6 0% 

rap 98-99X;; ^H-NMR (CDCI3, 300 MHz) 6 2.36 (IH, dd, J = 10. 2 Hz, 13.5 Hz), 
2.81 (IH, dd, J = 3. 3 Hz, 13.8 Hz), 3.26-3.32 (IH, ra), 4.67 (IH, d, J = 4. 8 
Hz), 6. 07 (IH, d, J = 37. 2 Hz), 6. 15 (IH, dt, J = 7. 2 Hz, 53. 8 Hz), 7. 05-7. 14 
(3H, m). 7.28-7.43 (5H, ra) ; IR (KBr) 3100-2750, 1508, 1406, 1362, 1223, 1103, 

20 1042 cm"'; Anal. Calcd for CisH^F^NO: C, 63.71; H, 5.05; N, 4.13. Found: C, 
63.49; H, 5.07; N, 4. 12. 

9) N-[(1RS, 2 SR) -2- (4-7/^;^P7ccc^/^) -2-1: Kt3^i/-1- 
[3- (2, 3, 3-M; 7/k;^-p-l-7°P^::^/W) ^^-v^/l/] ^^/W] -6, 7- 

25 (IRS, 2 SR) -2-r (4-7;V;^o7a^-;^) -3- [3- (2, 3, 

3~\>]}yjU:tx2-i-:rti^=:ijv)y3^=:.;u-']-:fti/<y~i~^'-juo. 1 oo g (0. 

2 9 5 ^y^/^)N 6, Kn-5H-^:/y [a] i/jJ' 

3i^>^5 5mg (0. 2 9$y*/W). l-t Kn^i^^i^/ h y T>^-/^7K^<^ 

4 5mg (0. 2 9^y^/V') h=^h V /^l Om I ^XMWLtlld^hl-:^ 
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"TjV- 3 - ( 3 'fjVT ^ y 7" P tVU) ^ K • a^lfe 5 6 m g ( 0 . 

m^ ^E^^ff^^Lfcio #btifc^@!^^v?-f y:^pkV^3i-x/i'— -^f-^-J; 

llXfiO. 122g W8 1% 
mp leS-lSYt); ^H-NMR (CDCI3, 300 MHz) S 1. 95-2. 03 (2H, m), 2.16-2.22 (2H, 
m), 2.66 (2H, t, J = 6. 2 Hz), 2.76 (IH, dd, J = 10. 8 Hz, 14.7 Hz), 3.00 (IH, 
dd, J = 4. 4 Hz, 14. 6 Hz) , 3. 69 (IH, d, J = 4. 2 Hz) , 4. 64-4. 73 (IH, m) , 5. 04 

10 (IH, t, J = 3.9 Hz), 5.72 (IH, d, J = 8. 1 Hz), 5.89 (IH, td, J = 5.6 Hz, 
11.3 Hz), 6.06 (IH, d, J. = 37.2 Hz), 6.14 (IH, dt, J = 7. 2 Hz, 53.7 Hz), 
6. 17 (IH, d, J = 11.7 Hz), 6.97 (IH, dd, J = 1. 5 Hz, 7.8 Hz), 7.03-7. 19 (5H, 
m), 7.29-7.34 (2H, ra), 7.41-7.48 (3H, m) ; IR (KBr) 3272, 2938, 1638, 1512, 
1345, 1227, 1182, 1101, 1038, 772 cm"'; Anal. Calcd for C30H27F4NO2: C, 70.72; 

15 H, 5.34; N, 2.75. Found: C, 70.43; H, 5.26; N, 2.71. 

3 3 6 

4-7/U;^n-N- [ (IRS, 2SR) -2- (4-7/1^^0 7 in =./U) -2-t: Kp'^ 
[3- (2, 3, 3- h JJ 7/^;to-l-7°t3'<=/^) ^iy^y}V\ aL^)V\ -Ty 

20 (IRS, 2 SR) -2-r^y-l- (4-7/^;rD:7a,-/^) -3- [3- (2, 3, 

3-by 7/^;^-p-l-7"^^^y^)7 3:c^/^]yp^^°:/-l-;;^— /UO. 1 00g(0. 
2 9 5 ^!J^/l^) . A-y;V:i-n~l-i-yV^B.^Qmg. (0. 2 9^!;^;U) ^ 
. 1-t Ko:3ri/^^^y h y ry— /l/7KfPl&4 5mg (0. 295y^/W) i:r±h 
b y yH 0 m 1 ff'Cjt^ LJ^fiiJiS b 1 -^^/l^- 3 - ( 3 -v'y "f-jUT ^ / ^ p tVW 
25 iJJUi^i:^^ ^ K • 56mg (0. 29^ y ^ejU) ^JD^, ^?glT'-B«# L 

Sfel^* 1|K*0. 12 2g Jt2^8 1% 
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rap 184-185''C; ^H-NMR (CDCI3, 300 MHz) 8 2.81 (IH, dd, J = 10. 7 Hz, 14.3 Hz), 
3.06 (IH, dd, J = 4. 1 Hz, 14.6 Hz), 3.49 (IH, d, J = 3. 3 Hz), 4.73-4.82 (IH, 
m), 5.10 (IH, t, J = 3.8 Hz), 5.89 (IH, d, J = 8. 1 Hz), 6.05 (IH, d, J = 
37.2 Hz), 6. 12 (IH, dt, J = 7.2 Hz, 53.7 Hz), 7,01 (IH, dd, J = 7.7 Hz, 10, 1 
5 Hz), 7.09 (2H, t, J = 8.6 Hz), 7.16-7.57 (9H, m), 7.75 (IH, d, J =8. 7 Hz), 
8.08 (IH, d, J = 8. 4 Hz); IR (KBr) 3275, 1642, 1512, 1229, 1051, 837, 760 
cm"'; Anal. Calcd for CjgHggFsNOg: C, 68.10; H, 4.34; N, 2. 74. Found: C, 67.77; 
H, 4.19; N, 2.74. 
MMM 3 3 7 

10 N-[(1RS, 2 SR) -2- (4-7/V;^n73i^/U) -2-t KD=¥i^-l- [3- 
(2, 2, 3, 3-x by 7/^:^X3 7^ Plf;W) ^yp/u'] :^;VA%l/^\, 
e r t-'ff-;\^ 

1) , (4RS, 5 SR) -5- (4-7/^;^P7ct^/W -2-;t^y-4- [3- (2, 
2, 3, S-T" b7:7/k;tn:/p tVw) ^>'v^/l^] -1,. 3-;^=^f-y'y v'i^-3-;(7 

15 ;v:^yB.t e r t-:/^/^ 

(4RS, 5 SR) -5- (4-7/t';^P7*::^>'^) -4- [3- (2, 2, 3, 3- 

'TV'7yjV7irxizfu\f;v) ^l^^yjV]-!, 3-:^^^:^ U v^:/-2-;^^2. 368 
g (6. 1 4 5 ^ y > H^^v?- 1 e r t -:/5=-;/H . Big (7. 3 7^ y 

^yV) , 4-N, N-v^^^/^T5 y fy v^>-7 Smg (0. 6 1 ^ y ^/V) (DT± 

f-yv= 3/1-1/ 1) . i6^t>^#fcc 

^^■^W.^ UK* 3 . 0 1 4 g 1 0 0 % 

'H-NMR (CDCI3, 200 MHz) 6 1.51 (9H, s), 2.57 (IH. dd, J = 9, GHz, 14.0 Hz), 
25 2.90 (IH, dd, J = 4. 4 Hz, 14.4 Hz), 3.11. (2H, br t, J = 18.3 Hz), 4.77-4.87 
(IH, m), 5.67 (IH, d, J = 8.0 Hz), 5.69 (IH, tt, J = 3. 2 Hz, 53. 8 Hz), 6.60-6.64 
(2H, m), 6.93 (2H, t, J = 8.6 Hz), 7.03-7.16 (4H, m) ; IR (neat) 2982, 1817, 
1723, 1514, 1360, 1302, 1227, 1155, 1101, 1067 cm"' 

2) N-[(1RS, 2 SR) -2- (4-7/V';rP73i-/k) -2-1: KP=^-i/-l- 
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[3- (2, 2, 3, 3-7-Vy'7/U:tx2'fn\i°;U)^yi:^jU']a^^/U]^jW<^:y 
e r t-T'^yV 

(4RS, 5 SR) -5- (4-:7/k;^-n73.::^/W -2-;r=3ry-4- [3- (2, 2, 

5 ym.t e X t-y^^;VB. 0 14g (6. 2 0 9 $ y -^E-yl^) h 7 t Ko 7 7 
3 Oml:^|^tC7l<^>(l::'^M; »>A0. 26 g (6. 5 2 ^ y y — /H 

10 ^{bUT. g6^tJ^#fco 

efe^^ JIX42. 3 6 7 g HX^8 3% 

tnp.l68-169t:; ^H-NMR (CDCla-DMSO-de, 300 MHz) 5 1.30 (9H, s), 2.64-2.78 (2H, 
m), 3.21 (2H, t, J = 17.7 Hz), 4.05 (IH, br.s), 4.54 (IH, s), 4.87 (IH,, br 
s), 5. 08 (IH, br d, J = 8. 4 Hz), 5. 70 (IH, tt, J = 3. 9 Hz, 53. 4 Hz), 7. 01-7. 10 
15 (5H, m), 7.21 (IH, t, J = 7,7 Hz), 7.41 (2H, dd, J = 5. 6 Hz, 8.6 Hz); IR 

■ 

■•(KBr) 3349, 1680, 1535, 1227, 1173, 1113, 1007, 837 cm-'; Anal. Calcd for 
C23H26F6NO3: C, 60.13; H, 5.70; N, 3.05. Found: C, 60.04; H, 5.73; N, 2.91. 
Hig^ll 3 3 8 

N- [ (IRS, 2SR) -2- {A-y;virxiy:i,=z/v) -2-1: Kn^^i^-i- [3- 

20 ( 2 , 2 , 3 , 3 -X h y yjViru -f n hVw) y<y^/;v1 - 6 , 7 -i;' t K 

1) (IRS, 2SR) -2-T^y-l- (4-yyV;^pyaic:^/U) -3- [3- (2, 
2, 3, 3-x h7y>'W;^nyn tVi^) y y'u/^y-i-:t—Ji' 
N- [ (1 RS, 2 SR) -2- (4-y/k:^ay 3.^/1^) -2-\i Kp^V-I- [3 

25 - (2, 2, 3, 3-7" hyy^u:t^yti]^°ju) ^yi^/u] ^'f'/u^ :i3jw'^^ymt 

ert-y^5^/W2. 188g (4. 7 6 2 ^ y ^yl-) t h ]}.y^]^:^u^miOml 
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IlXft 1 . 7 2 0 g IIX^ 1 0 0 % 
^H-NMR (CDCI3, 300 MHz) 6 2.35 (IH, dd, J = 10,4 Hz, 13.7 Hz), 2.80 (IH, 
dd, J = 3. 3 Hz, 13. 5 Hz) , 3. 24 (2H, t, J = 18. 6 Hz) , 3. 25-3. 29 (IH, in) , 4. 66 
5 (IH, d, J = 4. 8 Hz), 5.70 (IH, tt, J = 3. 2 Hz, 53.8 Hz), 7.04-7.16 (5H, m), 
7.28 (IH, t, J = 7. 7 Hz), 7.37 (2H, dd, J = 5. 4 Hz, 8. 7 Hz) ; IR (neat) 3365-2860, 
1605, 1508, 1223, 1157, 1101, 1057, 837 cm"' 

2) N-[(1RS, 2 SR) -2- (4-7;U';to7ai::i/^) -2-fc Knidrv'-l- 

« ■ 

[3- (2, 2, 3, 3-7" h7:7/^:tP:/p tVu) ^Vv?/I^] -6, 7- 

10 v^t Kci-5H-^:y/ [a] v^^ n^7°x:/-i-;;(7/v#^f-5; K 

(IRS, 2 SR) -2-r 5 /-I- (4-7/l^;^n7a:^>'V) -3- [3- (2, 2, 

» • 

3, 3-x h7:7/U;^n>^D tVu) 7 — yUO. 300 g(0. 

8 3 5 ^y^7W) . 6, Kn-SH-^i^y [a] v^^ 1 -;<7/V 

2i<:/^o. I6g (0. 83^]}'=eM. i-t Kp=¥i^^:^y' h y T>^-/W7KfB 

15 tJO. 13g(0. 8 3 ^ y^M ^Tir MJ/H Cm 1 cf'TMIf L^c?:5Se> 1 
-aif-zu-- 3 - ( 3 -v^^ ^/kT ^ y tVv) ^ K 0 . 1 6 g ( 0 . 

iRftO. 3 2 5 g W7 4% 
mp 165-166^:; 'H-NMR (CDCI3, 300 MHz) 5 1.95-2.04 (2H, m), 2.16-2.22 (2H, 
m), 2.64-2.68 (2H, m), 2.74 (IH, dd, J = 10.5 Hz, 14.4 Hz), 2.99 (IH, dd, 
J = 4. 1 Hz, 14.6 Hz), 3.22 (2H, t, J = 18.0 Hz), 3.75 (IH, d, J = 3. 9 Hz), 
25 4.65-4.74 (IH, m), 5.02 (IH, t, J = 3.9 Hz), 5.68 (IH, tt, J = 3. 4 Hz, 53.7 
Hz), 5.70 (IH, d, J = 9. 0 Hz), 5.91 (IH, td, J = 5. 5 Hz, 11.7 Hz), 6.21 (IH, 
d, J= 11.7 Hz), 6.91 (IH, d, J = 7.8 Hz), 7.02-7.10 (4H, ra), 7.14-7.17 (3H, 
m), 7.7.28 (IH, t, J = 7. 2 Hz), 7.43 (2H, dd, J = 5. 3 Hz, 8.6 Hz); IR (KBr) 
3281, 1638, 1514, 1229, 1105, 835 cm"'; Anal. Calcd for CaoHjjFgNOa: C, 68.04; 
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H, 5.33; N, 2.65, Found: C, 67.89; H, 5.34; N, 2.47. 
^ii^^ij 3 3 9 

4-7;l^;tn-N- [ (IRS, 2SR) -2- (4-:7/l/;t-D 7ai=;W) -2-fc Ko^ 
[3- (2, 2, 3, 3-r h7 7/l<;^P7"P tVW) ^yi^yV'] a:5^/U] 

(IRS, 2SR) -2-T5/-1- (4-7/V';rP7a.^yP) -3- [3- (2, 2, 
3, 3-x h 7:7 /k;e-i3yDt:Vu) 7 l-;t-/l-0. 3 0 0 g (0. 

8 3 5 ^ y ^/l^) , 4-yjU:tti-l-i-y h^^O. 1 6 g (0. 8 3 ^ U ^/W) ^ 
l-t KDdrv^^;Xi/hy Ti/^/l-TKlPifeO. 13g (0. 835:i;^7U) :^T-fe: 

10 b y om 1 ^JT'Ji^t^ie^sb i-^^/w3- (s-v^t^^^/u-t^ y y^p t° 

/i^) ;^/vx)?v^-f $ K -iti^ito. i 6g (0. 8 3^y^7^) ^ijQ^, mB.x—m 
^m-^^^-^i^^j^x-n-m. 'yvti^ji^^m\^fz.'^. mm^mjs.m^\^t^o nhMc 

15 #fCo 

HXfiO. 34 9 g J|X^7 9% 
mp 172-173^:; 'H-NMR (CDClj-DMSO-de, 300 MHz) 5 2.86 (IH, dd, J p 10.7 Hz, 
14.3 Hz), 2.97 (IH, dd, J = 4.2 Hz, 14.1 Hz), 3.20 (2H, t, J = 17.9 Hz), 
4.73-4.82 (IH, m), 4.92 (IH, d, J = 3.6 Hz), 5.06 (IH, t, J = 3. 5 Hz). 5.69 

20 (IH, tt, J = 3.5 Hz, 53.5 Hz), 6.90 (IH, d, J = 9.0 Hz), 7.01 (IH, dd, J 
= 7.7 Hz, 10.1 Hz), 7.08 (2H, t, J = 8. 4 Hz), 7.14-7.29 (5H, tn), 7.43 (IH, 
t, J = 7.5 Hz), 7.50-7.55 (3H, m), 7.73 (IH, d, J = 8.4 Hz), 8.06 (IH, d, 
J = 8. 1 Hz) ; IR (KBr) 3274, 1644, 1539, 1514, 1236, 1103, 1055, 837, 760 
cm-^ Anal. Calcd for CjjgHajFgNOa : C, 65.54; H, 4.36; N, 2.64. Found: C, 65. 53; 

25 H, 4,39; N, 2,34. 

^Jfe^J 3 4 0 

[(IRS, 2 SR) -2- jV:^ny -2-t Kp=¥V 

-l-C3-(2, 2, 3, 3-T h7 77V;^n:7"P tVl^) ^l/-J;v\ -j-y 
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(IRS, 2 SR) -2-r5:y-l- (4-77^;^^:7^::^/^) -3- [3- (2, 2, 
3, 3-7" tVW) 7 3i:^;W]yp/-^>'-l-;^-— /WO. 3 0 0 g(0. 

8 3 5 ^y*/W)> 5-:^ h^i^O. 1 6 g (0. 83iy^;V')s 

1 -t ^ v'-<>'y' h y T)/-/wXfp^ 0. i3g (0. 835y ^r-fe 

/k) ;^7/W/j<v?-i' ^ K • MBMO. 1 6 g (0.83^ y ^/W) ^JP;i. ^latr— Bfe 

A^P-r hj5^'7 7^-JCTlt^L (^=¥i^://|^^:i^f-/V'= 3/1-1/1) . 
e^lt^ 11X40. 2 8 5 g I|X^6 2% 

mp 174-175°C; ^H-NMR (CDClg-DMSO-de, 300 MHz) 5 2.85 (IH, dd, J = 11.0 Hz,. 
14.3 Hz), 2.98 (IH, dd, J = 3. 6 Hz, 14.7 Hz),. 3.21 (2H, t, J = 18.0 Hz), 
4.75-4.85 (IH, m), 4.90 (IH, d, J = 3.6 Hz), 5.05 (IH, t, J = 3.5 Hz), 5.69 
15 (IH, tt, J = 3.6 Hz, 53.7 Hz), 7.00 (IH, d, J = 9. 0 Hz), 7.05-7.29 (8H, m), 
7.45-7.56 (5H, m), 8.30 (IH, d, J = 8. 4 Hz); IR (KBr) 3275, 1638, 1539, 1514, 
1233, 1100, 837, 785, 708 cm'^; Anal. Calcd for C29H23CIF5NO2: C, 63.57; H, 4.23; 
N, 2.56. Found: . C, 63.59; H, 4.14; N, 2.68. 
3 4 1 

20 N- C (IRS, 2SR) -1- [3- (1, 2-v^7>'W;to- 2-y ^/V-T'd tVW) ^ 

r t-:/^-/^ 

1) 2-y^/v-2- zsL=.)V) -f^\fi^:y'B.=^^)^ 

3 - h y /Wg^^^^/W 3 0 . 9 2 g (17 3. S.^y^/U) (^N, ^-^J :^ )ViiF> 
25 ;Wi>.T ^ K 1 5 0 m 1 ^?i^lC7K^^T 6 0 %im\\L'f- b y A<^»^-^7 y^iVU 

®i^i5. 3g (3 8 2^y^/v) ^in;t> ^MT*o. 5B#FB^^^U;feo :m(-3 

!>^by ^/W32. 2ml (520^y ^/W) ^ 0 °CT*iPx.. mMr^~%^^ L/Co 
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yy^ -\z.xm^ L 50/1-15/1) , @ ^m^m 

llXfiSO. 22 g J|X$8 4% 
'H-NMR (CDCI3, 200 MHz) 6 1.19 (3H, t, J = 7.1 Hz), 1.56 (6H, s), 2.35 (3H, 
5 s), 4. 12 (2H, q, J= 7.2Hz), 7. 03-7. 22 (4H, m) ; IR (neat) 2976, 1730, 1252, 
1146, 702 cra"^ 

7X^<by ^"^AT/^^^I^AS. 5 2g (9 2. 9^y^;l-) (^xh7tKn:7 
10 yi^^^/H 9. 16g(9 2. 8 8 ^ y^/l^) O-r h7 t Kn^^y 1 0 Om 1 

w^^mi" ^M-e 1 ^fmm- ufce ^f&^^^7K^ t yt^. tk 3 . 5 m u 15% 

TK^f b-^ h y AzK^^g 3 . 5 m K tK 9 m 1 ^M^^iT LT^ igUJ^TK^-fb y ^ 

15 1t.l^^m-kl^^)^^f\^-)jy h.^U'^Y^yy ^^\CX'^Wi\^X (^^f-^/i^^^ 

JiXl:! 2. 99 g W8 5% 
'H-NMR (CDCI3, 300 MHz) 6 1,22 (IH, t, J = 6.6 Hz), 1.33 (6H, s), 2.36 (3H, 
s), 3.61 (2H, d, J = 6.9 Hz), 7.04 (IH, d, J = 7.2 Hz), 7.17-7.27 (3H, m) ; 
20 IR (neat) 3370, 2963, 1042, 783, 704 cm'^ 

3) 2-^^/W2- (3-p<f^;^7a:=^/^) yu/^^—}V 

)V\ 5. 1 g (119^ y^/U-) (Dt- Y'ayyVX 5 Om 1 

W&L\C- 7 8 X^X^J:^ ^)V7.)V^s^i/ K16. 8ml (2375;y (D^r h y 
t Kn^y^SOmm^S^^iTtfCo ^MW^X^fz.'^. 2-;^^/W-2- (3- 

25 ^^/l^^ccc^i/^) :/pxN°>-l-;e-— /Wl 2. 9 9g (7 9. 0 9 ^ y ^ /k) ©X h 
7tKci77:/80ml ^?g<lr- 7 8 "CT'^nx.^ 1 5 ^fm.W tfc, ^ItttC h y ^ 
^;l^r ^1^6 1ml (475^y ^/U) ^jJIJ;t, LfCo SJSlS^ 
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^M^Bi^ 72g 11X^9 1% 

^H-NMR (CDCI3, 300 MHz) S 1.45 (6H, s), 2.36 (3H, s), 7.07-7.7.12 (3H, m), 
. 7.27 (IH, t, J = 8.0 Hz), 9.49 (IH, s) ; IR (neat) 2975, 1728, 785, 704 cra"^ 

5 4) 1- (1, 2-i;^7/V:^P-2-p«^;W7"p tVw) -S-^^f-ji^^y-^y 

(v>3if-;pr ^y) f-/w>'7'- h y 7/w;^y K7. sig (45. 4^y^/v) 

py^°":^-/^7. 3 6 0g (4 5. 3 7 5 y ^/t-) (Z):^'ftip{f=-1/:/ 1 Om I 

i/^v!>AT'^. mm^wm's^Lfzo Uhtitcm^m^iy]) :h ^/u^ 7 j>,^ u 

M^UW- 11X42. 7 4 7 g J|X^3 3% 
15 ^H-NMR (CDCI3, 300 MHz) 5 1. 33 (3H, dd, J = 1. 5 Hz, 16. 2 Hz) , 1. 40 (3H, dd, 
J = 2.0 Hz, 16.4 Hz), 2.37 (3H, s), 5.29 (IH, dd, J = 13.8 Hz, 45.3 Hz), 
7.14-7.18 (3H, m), 7.27 (IH, t, J = 7.8 Hz); IR (neat) 2988, 1387, 1157, 
1036, 775, 702 cm~^ 

5) 2- [3- (1, 2-v^:7/l';f P-2-7<^/V':/p tVl/) ^^'v^/U] -3- (4- 

20 yMtiys^::^/}^) - 3-:t^ y^u \i°:ty^^^/i^ 

1-(1, 2-^7/l-;^P-2-p<5^/u:^p tVl^) -3-y ^yi-^;yif>'2. 7 4 7 g 
(14. 9 1 ^ y ^yv) , N-T'P^x^^C/W 5 K2. 65g (14. 9. ^ y ^ 

ju) , 2, 2' -Ty}fp. y^f-n::^Y)};\^) 0. I & (ommmm ^ 0 m I 

25 1^^, mi-k^^-^yxm^v.fz. mMmm(Dm^^n&^iiLx. 3- (1, 

U-y;V:^u--<y:/^ jv) mn.^^/^^. I3g (14. Q^])^jv) (di, 
2~i:^^ h ixoi 4 0 m 1 ^|g(c7X^^T 6 0 %7Kmihi- h y ^J>><DmW}^<y y 
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^>rMi^O. 60g (14. 9^])"^^^) ^M^.^(Dt.t.O. 5BtTO#Ufco 

5 :fyyJ^^u-^Y^yy^^},cxmMLi^^'ty/mm^'f-^^= 1 5/1-9/1). 

■ M^Wi^ I|Xfi3. 4 84g JlX^60% 

^H-NMR (CDCI3, 300 MHz) 5 1. 12 (3H, t, J = 7. 1 Hz) , 1. 23-1. 39 (6H, m) , 3. 34 
(IH, d, J = 7,5 Hz), 3.35 (IH, d, J = 7. 2 Hz), 4.10 (2H, q, J = 7.1 Hz), 
10 4. 55 (0. 5H, t, J = 7. 7 Hz) , 4. 58 (0. 5H, t, J = 7. 5 Hz) , 5. 25 (0. 5H, dd, J 
= 14.1 Hz, 45.0 Hz), 5.26 (0. 5H, dd, J = 13.4 Hz,. 45.2 Hz), 7.10 (2H, t, 
J = 8. 4 Hz) , 7. 16-7. 24 (4H, m) , 7. 97 (2H. dd, J = 5. 4 Hz, 9. 0 Hz) ; . IR (neat) 
2986, 1736, 1686, 1599, 1508, 1269, 1236, 1159, 1032, 849 cm"^ 
6) (2RS, 3RS) -2- [3- (1, 2-i^'7;W;e-n-2-7« ^/VT'n tVV) 

15 -3- i4-y/u:^uyaL^M -3-t Kp^v^7"d i;";^:/^^^/^ 

^itm^ 2. 37g (17. 4 5.]} ^/U) -^VoL^jVcsu^y-M^ 0 m I ^XW^ 
\^Wh-^%\\^i!rs^^^Y^) ^ J^\. 32g (3 4. S^y^/l^) ^•^M.XMtl^ 

20 2-V?7/l^^P-2-7<^/V'7'P t'M ^^'i^'yu] -Z- {4-y a^z^jV) -3- 
;^-dryyn t'';^>'^^5^/W3. 412g (8. 695^11 ^/l^) C»v?3if-/^ai— r 
7V2 Om 1 WmnimyX-mTL. ^O-^t. 2 05^TO#LfCo'^Jt4KlC%4l^^{l> 

25 ^i^^-yV :^'^f^^:fyvJ^ii^u-r h^yy^-k'iXl^mL (^^f->/g^i?cc^/k= 
3/1) . @6t)tl^#fCo 
M^Ui^ 11X3:2. 9l9g i|X^8 5% 

'H-NMR (CDCI3, 200 MHz) 6 0.92 (3H, t, J = 7, IHz), 1.25-1.42 (6H, ra), 2.89-2.93 
(IH, m), 2.96-3.05 (3H, m), 3.86 (2H, q, J = 7. 1 Hz), 5,00 (IH, t, J = 3. 7 
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Hz), 5.24 (IH, dd, J = 14.2 Hz, 45.2 Hz), 7.00-7.29 (6H, in), 7.37 (2H, dd, 
J = 5. 2 Hz, 8.8 Hz); IR (neat) 3445, 2986, 1728, 1605, 1510, 1375, 1225, 
1159, 1032, 839 cm~^ 

7) (4RS, 5SR) -4- [3- (l, 2-v'7/^;^o-2-^^>'l^yn tVu) ^ 
5 y^^^^W] -5- (4-:77V;e-a7 3i:^7W) -1, 3-:t^-^y^ ]) i^y-2-:ty 

(2RS, 3RS) -2- [3- (1, 2-v^7/l-;t P- 2-^ f^/U7°P bVU-) ^^-v^ 
Vl/] -3- {4-y/]^:tviy3^=^jU) -3-t: Kp '¥V7'n tf;f >'^^^7^2 . 84 9 
g ( 7 . 2 2 3 ^ y ^yW) s TK^jb-^ hyiJ'AO. 58g (14. 4^y ^/W-) , 

lOmK tKiOhiK 7"h7t:KP:77>'l 0ml OU^il^^^UX^ 

L-C> (2RS, 3RS) -2- [3- (1, 2-i;^:7/U^P-2-7{ ^/I^T'p fcVW) ^ 
i^v>/^] -3- (4-7/V;tP7ai^/U) -3-t: Kp u t°;^y^<Z)Brt^i^^ 

15 ^VW^Wi^Oy' h ^ M V X2 y ^ y 4 0 m \ WWiC h ]} ^T/l-T ^ > 1 . 2 1m 
1 (8. 6 7^y^/W) , •^7ct^/^^;^4^y/l'Tv'K2. I9g (7. 95^y 

20 ^^Si^t: Jl3lS:2. 24 5 g W8 6% 

mp 130-131°C; ^H-NMR (CDCI3, 300 MHz) 5 1.28-1.41 (6H, m), 2.20-2.36 (2H, 
m), 4.21-4.30 (IH, m), 4.97 (IH, s), 5.24 (0. 5H, dd, J= 13. 7 Hz, 44.9 Hz), 
5.25 (0.5H, dd, J= 14. 0 Hz, 45.2 Hz), 5.80 (IH, d, J = 8. 1 Hz), 7.01-7.39 
(8H, m) ; IR (KBr) 3250, 1742, 1514, 1236, 1223, 1022, 849 cm"^; Anal. Calcd 

25 for CjoHgoFgNOg-O. IH2O: C, 65.78; H, 5.58; N, 3.84. Found: C, 65.64; H, 5.50; 
N, 3.96: 

8) (4RS, 5SR) -4- [3- (1, 2-v?7y'W';^P-2-;^^/wyp fcVP) ^ 

:/v^/p] -5- i4-yji^:tu-7a:^:^/u) -2-;t^y-l. 3-:i-^'^y^V 

/Ui^y^^t e r t-y'^f-jU 
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(4RS, 5SR) -4-. [3- (1, 2-v^7/V;^-d- 2-^ 5^/1^7"d bVl^) ^yi^ 
jv\ -5- {4:-'7;v:^uyaL:=.;v) -1, Z-:^^^:/ ]) i?y-2-:^y 2 . l 24g 

(5. 8 4 5 ^ })^JV) , -^^v>-t e r t-y^'^'/H. 53g (7. Ol^P^ 
/U) . 4-N, N-^pi^vTUT^y fy t?y7 Img (0. 58^]J^;P) (DT^Y 

= h y/^4 om 1 mm^m.m:-m.w\.tL. mM(Dmm.^wmm^\.. 
/u= 3/1-2/1) , nmm-^mco 

^^'^Wl^ 11X4 2 . 6 3 3 g 9 7 % 

^H-NMR (CDCI3, 300 MHz) b 1. 24-1. 38 (6H, m), 1.49 (4. 5H, s), 1.53 (4. 5H, 
s), 2.55-2.64 (IH, m), 2.85-2.96 (IH, m), 4.79-4.86 (IH, ra), 5.10 (0. 5H, 
dd, J = 13. 2 Hz, 45. 0 Hz) , 5. 17 (0. 5H, dd, J = 14. 6 Hz, 45. 2 Hz) , 5. 66 (0. 5H, 
d, J =7.2 Hz), 5. 67 (0. 5H, d, J = 6.6 Hz), 6.59-6.65 (IH, m), 6.67 (0. 5H, 
s), 6.82 (0.5H, s), 6.91-6.98 (2H, m), 7.04-7.17 (4H, m) ; IR (neat) 2984, 
1817, 1723, 1514, 1358, 1308, 1229, 1155, 1069 cra"^ 

9) N- [ (IRS, 2SR) -1- [3- (l, 2-\^y JV:^n-2-;/^'f•;VZfx2M' 
M ^yj/vl -2- {A-y;V:tnyzc=^;v) -2-b Kn^Srv-oi^/u-] ti^w^^y 
^ t e r t -y^f-jV 

(4RS, 5SR) -4-[3-(l, 2--^y iVirn-2-:^^}Vyxi'^')V) ^y^J 

/i^] -5- {A-y ivirxiy =^z:.)v) -2-:^^y-\\ 3-:^=^-y-y;]; v>>-3-;(;/^4? 

VW. t e r t -Zff-jv 2. 584g (5. 5755y ^/l^) (O^r Vy}i\ix2yyy 
2 0m\mm^Mkit-tV])^J^Q. 22g (5. 5 7^y^/k) <Z)7<^/-/W5 

i|X42. 3 00g JR^9 4% 
mp HS-Hgt); 'H-MR (CDCI3, 300 MHz) 6 1.28-1.41 (6H, m), 1.34 .(9H, s), 
2.65 (IH, dd, J = 10.1 Hz, 14.3 Hz), 2.80 (IH, dd, J = 4. 7 Hz, 14.3 Hz), 
3.38 (IH, br s), 4.09 (IH, br s), 4,50 (IH, br d, J = 6. 9 Hz), 4.90 (IH, 
brs), 5.27 (IH, dd, J = 13. 7 Hz, 45. 2 Hz), 7.07 (2H, t, J = 8. 7 Hz), 7.11-7.13 
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(2H, m), 7.18-7.31 (2H, m), 7,37 (2H, dd, J = 5. 6 Hz, 8. 6 Hz); IR (KBr) 3366, 
2988, 1682, 1532, 1514, 1225, 1171, 1007 cm"M Anal, Calcd for C24H30F3NO3: C, 
65.89; H, 6,91; N, 3.20. Found: C, 65.62; H, 6.88; N, 3.22. 
MMM 3 4 2 

5 N- [ (IRS, 2SR) -1- [3- (1, 2-v^7>'l^;rn-2-^ 5^/u:/d fcVl^) ^ 
y>^ju2 -2- (4-7>'^;^o ^o^^/i/) -2-1: Kc^v'^f^/l^] -6, Fn- 

1) (IRS, 2 SR) -2-T^y-3- [3- (1, 2 -v^7y^;^P-2-;^ 

10 N- [ (IRS, 2 SR) -1- [3- (1 , 2-i^7/V;e-n-2-p<f-/'^7'D tVU) 
^yi^jVl -2- (4-:7/^;t-o:7ai:=./W) -2-fc ;*/W^^^^^t 
ert-7'^/V'2. 139g (4. 8 8 9 ^ U ^/k) MJ 7/U;^Pi^^ 1 Om 1 

MM^Wi^ IRS 1 . 6 5 0 g IR^ 1 0 0 % 

'H-NMR (CDCI3, 300 MHz) 6 1.31 (3H, d, J = 15.3 Hz), 1.38. (3H, d, J = 14.7 
Hz), 2,36 (IH, dd, J = 10.2 Hz, 13.5 Hz), 2.81 (IH, dd, J = 3. 2 Hz, 13.4 
20 Hz), 3.25-3.32 (IH, m), 4.66 (IH, d, J = 4. 8 Hz), 5.28 (IH, dd, J = 13,8 
Hz, 45.3 Hz), 7.08 (2H, t, J = 8. 7 Hz), 7.11-7.33 (4H, m), 7.37 (2H, dd, 
J = 5. 6 Hz, 8. 6 Hz); IR (neat) 3360-2860, 1605, 1508, 1387, 1373, 1223, 1157, 
1034, 839 cra"^ 

2) N-[(1RS, 2 SR) -1- [3- (1, 2-i^yjU:ta-2-;^^^uyu\i' 
25 M ^y-J/\^2 -2- i4-yjU:tuya^=^;V) -2-t KDdr^>'aif-/k] -6, 

(IRS, 2 SR) -2-T^/-3- [3- (1, 2-i^yjU:^X2-2-/f-/Uy'u\z' 

ju) y3^:^/u]-l-i4-y/u:;i-uy3L:=./u)yu/<y-i-:t—/uo, 2 00 g (0. 

5 9 3 ^y^/W ^ 6, 7-i:^\l }^u-5H-^yy [a] u^y'ry-l-:tiJl- 
m 
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^^^'^O, llg (0. 5 9 5:i;^y^), l-t Ko=3r;y^:/y h y r:/-/l^7KfP 
^9 1mg (0. 5 9^y^/W) MJ/H Om 1 t'Tjt#LJ^^;OS^ 1- 

^^)V- 3 - ( 3 -v?^ ^jVT ^ y T'P bVl^) ;^7/l/4t^ v^-Y ^ K • W^M. 0 . 1 1 g ( 0 . 

5 9 ^ y •=6/^) ^:^lPxL. ^i&-e-B«#tfco EfS:l^=^i^^:^^;v«|R ^m. 

^a:.^;V= 3 / 1 - 1 / 1 ) , v?^ y ^ n tVWrc.-x/V -^f-^- j; t> l^mt UT. 

I 

l|X*0. 184g J|K^6 1% 
rap 102-104'C; ^H-NMR (CDCI3, 300 MHz) 5 1.25-1.39 (6H, m), 1.95-2.03 (2H, 
tn), 2.16-2.22 (2H, m), 2.66 (2H, t. J = 5. 7 Hz), 2.69-2.82 (IH, m), 2.98-3.03 
(IH, m), 3.79 (0.5H, d, J = 3. 9 Hz), 3.82 (0. 5H, d, , J = 3. 9. Hz), 4. 65-4.74 
(IH, m), 5.02 (IH, t, J = 3. 6 Hz), 5.24 (0. 5H, dd, J = 14. 0 Hz, 45.2 Hz), 
5.27 (0.5H, dd. J = 13.5 Hz, 45.0 Hz), 5.70 (IH, d, J = 8. 7 Hz), 5.88-5.96 
(IH, m), 6.20 (IH, d, J = 12.3 Hz), 6.91-6. 95 (IH, ra), 7.02-7.34 (8H, m), 
7. 43 (2H, dd, J = 5. 3 Hz, 8. 6 Hz) ; IR (KBr) 3295, 2938, 1638, 1510, 1225, 
1034, 772 cm-^; Anal. Calcd for CgiHs^FaNO^-O. IH2O: C, 73.09; H, 6.37; N, 2.75. 
Found:. C, 72.87; H, 6.31; N, 2,62. 
MMM 3 4 3 

4--7jU:tx2-N- [ (IRS, 2SR) -1- [3- (1, 2-i?77V;^n-2-y ^/l- 
:/ntVu) ^:^v?/u] -2- -2-t Kndf^'^nf^/i,] -j-y 

(IRS, 2SR) -2-T$y-3- [3- (1, 2-i;^-7;U^u-2-;^^juy'n\i' 
}V) 7 ::^=^}V\-i - {4~y jv-^ny 'fxi/^v-\-:^—)VQ. 2 0 0 g (0. 

5 9 3^ y-^E-Zl^) , 4-:7/U;^p-l->^7 h3:^0. llg (0. 5 9 ^ D ^yk) , 



1 -t Kn :35.-jx^:xy h ]) Ty-jU:^^!^ 91mg (0. 59^]) ^ju) h 

h y /n 0 m 1 "f-eitif Lt^'^^ b i -aig^/w 3 - ( 3 -v?y ^/ur ^ y y n tvi^) 

;^7/wisv^^ ^ K • m.mm.0. 1 1 g (o. 5 9 $ v^^m ^m^., mux-frnw 
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IiX*0. 2 1 8g I|R#7 2% 
5 mp 163-165t;; ^H-NMR (CDCI3, 300 MHz) 6 1.24-1.38 (6H, m), 2.74-2.87 (IH, 
m), 3.07 (IH, dd, J = 4. 1 Hz, 14.3 Hz), 3.62-3.64 (IH, ra), 4.74-4.83 (IH, 
m) , 5. 07 (0. 5H, t, J = 4. 1 Hz) , 5. 08 (0. 5H, t, J = 3. 9 Hz) , 5. 22 (0. 5H, dd, 
J = 14.9 Hz, 45.2 Hz), 5. 27 (0. 5H, dd. J = 13.4 Hz, 44.9 Hz), 5.86 (0. 5H, 
d, J = 8. 1 Hz), 5.88 (0.5H, d, J = 8. 1 Hz), 6.96-7.37 (8H. m), 7.43-7.57 

10 (4H, ra), 7.77-7.84 (IH, m), 8.08 (IH, d, J = 8. 1 Hz); IR (KBr) 3291, 1642, 
1626, 1512, 1231, 837, 768 cm"'; Anal. Calcd for C3oH27F4N02-0. 2H2O: C, 70.22; 
H, 5.38; N, 2.73. Found: C, 69.96; H, 5.24; N, 2.70. 
Hii^SJ 3 4 4 • 
N-[(1RS, 2 SR) -2- (3-^PP7i::^/k) -2-t Kd=¥v'-1- (4-^ 

15 :x.J-;\/\ -6, 7-v?t Kn-5H-^:/i/ [a] i/^a^T'x 

>'-l-:^7/^>!^?dr1^5 K 
1) 4-^-;^-^:/^/^^E#^ 



ite'fklT/^ ^ l> 4 . 43 g (3 3. 2^))^M 7« 5^ V 2 0 m 1 

m^W^l^f^ifih. mtV^) ^nuT-^^f-jVQ. 04g (33. 2^JJ^/k) (om. 
20 ^kp^^^l/^^l 8°CT'iiTLf::„ ^^^-^1 S^it^Lf::^. - 5, 

• CCtcM-iaU ^^^i/^/^^^if^^4. 9 2 2 g (3 3. 2 0 % 3 ^ ?V) (OM.\\:> 

QmiwmiMTL. m^-^-mm^x^tz.. mM^^Mz^^n. 

25 n 7 7 :/ 3 0 m UC^^i^ U TK^-ftiJ^? ]J iJ^ A 3 . 73g (6 6. 4 ^ y ^/l^) SttK 
4 0ml \cmii^\^fzMWL^%X^7L. ^MT- 1 0 UfCo m^0,^^J:^f')V3u^=T 
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t^lfelS^ ilKft 5 . 3 4 3 g 11X^8 4 % 

rap 193-194°C ; 'H-NMR (CDCI3, 300 MHz) 5 0. 92 (9H, s) , 2. 58 (2H, s) , 2. 24 
(2H, d, J = 8.1 Hz), 8.02 (2H, d, J = 8.4 Hz), 8.02 (IH, br s) ; IR (KBr) 
5 3100-2550, 1682, 1426, 1319, 1296, 951, 731 cm''; Anal. Calcd for C^U^.O,: 
C, 74.97; H, 8.39. Found: C, 74.85; H, 8,47. 

7K^<tiyf^!>AT/V^^e7A 1. I3g(2 9. 9 5: y^/l-) COx h 71: Kd:7 
7 >- 5 0 m 1 MMiC, 7K^T^ 4 3 . 8 3 0 g (1 9 . 

10 9 2 ^ y ^/U) (DThvi: h^X2-7yl^3 0ml mm^mT L. ^MT— LfCo 

ml ^m^mrLx. iiPJ<^)7j<mft:.y^i>AT/^^=t>A%:9-ji?u. ^(D-^tMm. 

lt^^#^ <IXfi:2. 446 g W6 9% 

^H-NMR (CDCI3, 300 MHz) 5 0.90 (9H, s), 1.62 (IH, t, J = 5.9 Hz), 2.49 (2H, 
s), 4.67 (2H, d, J = 5.7 Hz), 7.12 (2H, d, J = 8. 1 Hz), 7.27 (2H, d, J = 
7. 8 Hz) ; IR (neat) 3330, 2951, 1364, 1017 cm"^ 
20 3) {^-i^ ^X2y3L=^;v) -2- {A-:^:t^y^;V^l^^J;V) -Z-^^:/^ 

A-:^:t^:y'f'jV^>VjVT/Vz2^jV2. 446g (13. 725y =tjV) , h 
y 3if-7VT 5: 2 . 8 7inl (2 0. 6. ? y ^/k) (OW^^^ b 0 m I mi\Z.^ 
^y^it;^^l^:^jV'^:^jVl. 89g (16. 5 ^ y ^/W) 0 m 1 

(S-^PD^^^Z-f/U) |^^cc5^/U3. iig (13. 75y^/V)(^i, 2- 
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yumi^o, 55 g (13. 7^y^/v) ^jjp;t> ^<Dt^o. smmMWLtco 

5^/^=1 5/1) > g6<jt>^#fCo 

^Hfe^^^ls l|Kl:4. 6 4 8 g l|R^8 8% 

>H-NMR (CDClj, 300 MHz) 6 0.85 (9H, s), 1.13 (3H, t, J = 7.1Hz), 2.42 (2H, 
s), 3.28-3.31 (2H, m), 4.07-4.15 (2H, ra), 4.55 (IH, t, J = 7. 4 Hz), 7.00 
10 (2H, d, J = 7. 8 Hz) , 7. 09 (2H, d, J = 8. 1 Hz) , 7. 36 (IH, t, J = 7. 7 Hz) , 
7.51 (IH, ddd, J = 1. 1 Hz, 1.9. Hz, 8.0 Hz), 7.78 (IH, ddd, J = 1. 1 Hz, 1.7 
Hz, 7.7 Hz), 7.89 (IH, t, J = 1. 8 Hz) ; IR (neat) 2953, 1738, 1694, 1229 cm-^ 
4) (2RS, 3RS) -3- (3-:^'nn:7 3;c:^/W -3-t KDdrv'-2- (4- 

15 ^itM^3. 2 2 g (2 3. 6 5 iJ^/W) ^v'^^/U^— ryW3 0ml ^XUW 
Lfj:f)^ h7mit^ ^Mi- hV^-^l. 78g (47. 2^V ^/U) ^:^UXm^. 

20 564g(11.805y ^/l^) O v^oi^/V'ai-x/W 3 0 m 1 ^'{^^^H^TXM.^^ 
^ y y 4 -\CXWMi\^ (--ar1^^/i^i?J^^/^=l 5/1-6/1) . g6<Jtl^# 

25 fee 

^^m^ 11X1:3. 8 2.8g W83% 

'H-NMR (CDCI3, 200 MHz) 6 0.86 (9H, s), 0.95 (3H, t, J = 7.2 Hz), 2.42 (2H, 
s), 2.84-3.00 (3H, ra), 3.13 (IH, d, J = 2.6 Hz), 3.91 (2H, q, J = 7. IHz), 
5.03 (IH, t, J = 3. IHz), 6.98 (4H, s), 7.26 (3H, s), 7.42 (IH, s) ; IR (neat) 
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3468, 2951, 1726, 1709, 1476, 1375, 1364, 1236, 1184, 1032 cm"^ 

5) (4RS, 5 SR) -5- {3-1^ nny^zzjU) -4- {4-:^-^^^y^jU^y 

-1, i>y-2-:ty 

(2RS, 3RS) -3- (3-^ P P7:n^;V) -3-fc Kn^v/-2- (4-^-;^^ 
Vf-/W^;Xv?/V) fc°;2h;x^^5^/U3. 756g (9. 657 ^ U^/l^) , T^m. 
iti-V])^J»0. 7 7 g (19. 3 5 y^/U) , ^i?y-/V2 Om U tKI Oml, 

^^^imm- V ]) ^ j^x^mm. ^^^^^jew^lt. (2rs, srs) -3- o 

±Tl#fcg|^<^7" t Kp77>^3 Om h y ai^^/i^r 5: 1 . 6 2m 

1 (11. 6 ? y^/k) , i;?73:=/W;j^y^;J>i;7WTt^K2. 92g (10. 

t 

3/ 1-1/1). m^^i^^l--M V^n \f?vau-=fjv-^^^y^ V) ^^it LT> 
efe^^^ l|X42. 5 17g 11X$7 3% 

mp 197-198^; 'H-NMR (CDCI3, 200 MHz) 6 0.87 (9H, s),, 2. 18 (IH, dd, J = 11.0 
Hz, 13.6 Hz), 2.30 (IH, ddj. J = 4. 0 Hz, 13.8 Hz), 2.44 (2H, s), 4. 18-4.30 
(IH, m), 4.99 (IH, br s), 5.76 (IH, d, J = 8. 2 Hz), 6.92 (2H, d, J = 8. 0 
Hz), 7.04 (2H, d, J = 8.0 Hz), 7.24-7.38 (4H, ra) ; IR (KBr) 3268, 2959, 1740, 
1240, 1017, 791 cm"'; Anal. Calcd for C^.h^^Cim^: C, 70.48; H, 6.76; N, 3.91. 
Found: C, 70.56; H, 7.00; N, 3. 62. 

6) (IRS, 2 SR) -2-T5y-l- (3-i^PP:7cii=/W) -3- (4-^>;^-^ 

(4RS, 5 SR) -5- (3-^ p ny;nc::/k) -4- i4-:^^}^^y'f-jv^yi//u) 
-1, 3-:^^i-y^]) i>y-2~:^y2. 3 3 5 g (6. 5 2 5 ^ y ^/v) t7k^i\:i- 

hV^J^l. 04g (26. I^V^JU) Sr^:?y^/^3 Om 1 -TKlm 1 
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llXftl. 8 14g J|X^8 4% 
mp 118-120'C; ^H-NMR (CDCI3, 300 MHz) 6 0.88 (9H, s), 2.31 (IH, dd, J = 10. 5 
5 Hz, 13.8 Hz), 2.45 (2H, s), 2.72 (IH, dd, J = 3. 3 Hz, 13.8 Hz), 3.29 (IH, 
ddd, J = 3. 3 Hz, 4.8 Hz, 10.5 Hz), 4.67 (IH, d, J = 4. 5 Hz), 7.00-7.06 (5H, 
m), 7.24-7.32 (2H, ra), 7.42 (IH, s) ; IR (KBr) 3130-2770, 2953, 1576, 1476, 
1420, 1364, 1192, 1040, 949, 855, 779, 729 cm"'; Anal. Calcd for CgoHagClNO: 
C, 72.38; H, 7.90; N, 4.22. Found: C, 72.24; H, 7.97; N, 4.02. 
10 7) N- [ (IRS, 2SR) -2- {3-^x2 X2ya^^jv) -2-\i}^'n^iy- 1~ 

{4'^:t^yf'/l^^:yi^M ^^/i^l -6, Kp-5H-^>>/ [a] iy^ 

(IRS, 2 SR) -2-T^y-l- (3-^nD7ai::^/V) -3- (4-;t-:t^>'^ 
/U^j^^i/W 7°D^-?>'-l-:t^y^0. 30 0 g (0. 9 0 4^y*/U)\ 6, 7- 
15 v^t Ko-SH-^^^^ [a] i/i!' P^7'T:/-l-;^7/^4Oi?0. 17g (0. 90 

^y^/i^) , 1-t Kp^v^^^-yMJry— /i^tK^b^^o. i 4.g (o. 9o^y 

■ h h y 0 m 1 -N, N-v?^ ^/I^^J/U.^Ta K 2 m 1 ^X^MW L 

1 7 g (0. 9 0^ y^/u) ^mk.. mu.x-mMW Lfco hjsi^^i^^^^/i^i- 

e^ia* IlXfiO. 3 7 7 g W8 3% 

mp 147-149*0; 'H-NMR (CDCI3, 300 MHz) 6 0.88 (9H, s), 1.95-2.04 (2H, m), 
25 2.17-2.23 (2H, m), 2.46 (2H, s), 2.62-2,71 (3H, in), 2.97 (IH, dd, J = 4. 2 
Hz, 14.4 Hz), 4.38 (IH, d, J = 4.2 Hz), 4.63-4.72 (IH, m), 5.04 (IH, t, J 
= 3.8 Hz), 5.69 (IH, d, J = 7. 5 Hz), 5,99 (IH, td, J = 5.4 Hz, 12.0 Hz), 
6.33 (IH, d, J = 11.7 Hz), 6.88 (IH, dd, J = 1.2 Hz, 7.5 Hz), 7.01 (IH, t, 
J = 7. 5 Hz) , 7. 05 (4H, s) , 7. 14 (IH, d, J = 6. 3 Hz) , 7. 27-7. 35 (3H, m) , 7. 48 
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(IH, s) ; IR (KBr) 3376, 3331, 2959, 1626, 1528, 779, 766 cm"'; Anal. Calcd 
for C32H36CINO2: C, 76.55; H, 7.23; N, 2, 79. Found : C, 76.38; H, 7.19; N, 2.52. 
MMM 3 4 5 

4-y/]^:tu-N- [ (IRS, 2 SR) -2- {3-^ tinya^:^.;^) -2-t Kd^>;x 

(IRS, 2SR) -2-r^y-l- (S-iJ'DP^a^/V) -3- (4:-^-^:^-<y=f- 
!\^yzi^:^)V) yl^O. 3 0 0 g (0. 9 0 4^ y^yU) , 4-y)V 

isru-\-^y 17g (0. go^U^yv), l-t Knj3rix^:/y h y 

TV—)Vi^f:^^li{i. 14 g (0. 9 0^y^/W) SrTir h= h yyn Om l-N, 
N- ^/k^jK/V A T ^ K 2 m 1 cfi T^if L 1 -rn ^/w 3 - ( 3 -c;?^? ^^^7- 

%jyxi \f}V) %)Vif^V^ % K • iti^itO . 17g (0. 90^y ^Mtl. 

e^)^* JtXSO. 300 g 11X^6 6% 

mp 150-151'C; 'H-NMR (CDCI3, 300 MHz) 6 0.89 (9H, s), 2.48 (2H, s), 2.73 
(IH, dd, J = 11.3 Hz, 14.6 Hz), 3.04 (IH, dd, J = 4. 2 Hz, 14.4 Hz), 4.19 
(IH, d, J = 4.5 Hz), 4.72-4.81 (IH, m), 5.11 (IH, t, J = 3,9 Hz), 5.86 (IH, 
d, J = 8.1 Hz), 6.94 (IH, dd, J = 8. 1 Hz, 9.9 Hz), 7. 04-7.12 (5H, m), 7.27-7.40 
(3H, m), 7.46-7.58 (3H, m), 7.94 (IH, d, J = 8. 1 Hz). 8.08 (IH, d, J = 7.5 
Hz); IR (KBr) 3275, 2955, 1642, 1626, 1541, 1426, 1264, 1236, 1051, 760 cm-^ 
Anal. Calcd for C31H31CIFNO2 : C, 73.87; H, 6.20; N, 2.78. Found: C, 73.69; H. 
6.02; N, 2.59. 
%W§i 3 4 6 

[(IRS, 2 SR) -2- {.3-^7 nny a^z^^v) -2-t ^n^^y- 

(IRS, 2SR) -2-T^/-l- {Z--!? xiny au=.jV) -3- {A-^ir^Vf- 
jVyzL:^)V) yxi^<ly-\~i^^jvi^, 3 0 0 g (0. 9 0 4 ^ y ^/U) , 
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ti-l-i-y h:^BO. 19g (0, 9 0 5:y^/U)> l-t Kndr->>^yy j> y r 
>^^yWKfP!feO. 14g (0. 9 0 5:i;^/U) ^r-fe h Oml-N, N- 

i^pi 'J- )Virs)\' % K 2 m 1 If T'it# \^fli>^ b 1 3 - ( 3 -i^^ f-/WT ^ ^ 

yptVP) ;^7yi^7j?v'-r ^ K-i^^ltO. 17g (0. 9 0 5:y^yi^) ^in;i. 

e^J^^ IlXAO. 3 6 7 g J|X^7 8% 

■ 

10 mp 168-169°C; ^H-NMR (CDCla-DMSO-dg, 200 MHz) 6 0.88 (9H, s), 2.46 (2H, s), 
2.81 (IH, dd, J = 10.6 Hz, 14.6 Hz), 2.94 (IH, dd, J = 4. 6 Hz, 14.4 Hz), 
4. 72-4.86 (IH, m). 5.04-5.11 (2H, m), 6.97-7.14 (5H, m), 7.23-7.37 (4H, m), 
7.42-7.58 (4H, m), 7.67 (IH, d, J = 8.4 Hz), 8.29 (IH, d, J = 8.6 Hz); IR 
(KBr) 3272, 2957, 1636, 1537, 785 cm"'; Anal. Calcd for C31H31CI2NO2:. C, 71.54; 

16 H, 6.00; N, 2.69. Found: C, 71.63; H, 6.09; N, 2.58. 

3 4 7 

N- [ (IRS, 2SR) -2- {A-y ;V-tny -2-t Kn 1- 
[3- (2, 2, 3, Z-^r Vyy/v:^^^^^}^:^:^;^) ^:y^J>jv] ] :h;V/^^:y^ 

I 

t e r t --ff-jy^ 

20 1) 3- i4~y/u:tnya^^ju) -2- 13- {2, 2, 3, Z-'r Yyy JV:^x^y 

2, 2, 3, 3-y- hyy/^^v-1- iz-zf-zi^yzi^^^M y^y^y-i-:ty.7 . 

484g (3 3. 9 9 ^y^yV) , N-'fn^7.^'yyy(%Ve. 05 g (3 4. 

O^y^/i-) . 2, 2' -ryt';^ (-rvi/^n^Ml/^) O. 2 g(7)E4ljt;^* 
25 4 0ml 1 . 5 B#FBl;!)P^iit?5g tfc„ ^mm^^mclf^m bfct. 

i4-yMn^yy^/U) @^^ccf-/^7. 15g (3 4. O^y^-zl^) (Dl, 

2-i^p< h=35-^:/^i5':/5 Om 1 M(C7K^^^T6 o%7miti- h V J>.<DmW}y<y y 
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-Y^ra^l. 36g (3 4. O^V'^e/U) ^mX-.^O^'tO. 5B#^W4^tfCo 

5 ^yJ>'^n'7V^^yy^-\LXl^m\.i^^^y/W^=^'fj^= 1 5/1-9/1). 

JlXSe. 6 0 8 g I|X^4 5% 
.'H-NMR (CDCI3, 300 MHz) 5 1.12 (3H, t, J = 7. 2 Hz), 3.41 (2H, d, J = 7. 5 
Hz), 3.40-4.15 (2H, m), 4.59 (IH, t, J =7.4 Hz), 6.28 (IH, tt, J = 5. 6 Hz, 
10 52.5 Hz), 7. 13 (2H, t, J = 8. 7 Hz), 7.44 (IH, t, J = 8. 0 Hz), 7.59 (IH, d, 
J = 7.5 Hz), 7.93-7.96 (2H, m), 8.01 (2H, dd, J = 5. 6 Hz, 8. 9 Hz) ; IR (neat) 
1736, 1686, 1599, 1508, 1302, 1273, 1238, 1159, 1115, 849 cm"' 
2) (2RS, 3RS) -3- (4-7/V;a-n73ic=./^) -3-t Kt3drv^-2- [3- 

( 2 , 2 , 3 , Z-'rYy -7 )V:^ n - 1 - 1 K p ^-yzfn \i°;u) ^ ;x v^/i-] t";^- 

15 ym:x.^ju 



ItfbMfpM. 1 6 g (3 0. 5 ^ y^/l^) ^v^^^/V^— r/l^S Om 1 ^X'MW 
Vt^^^ bTK^^b^i^ ^^i- hV ^J^Z. 3 1 g (61. 1^ y^/W) tr^MT'ABx.. 

20 ;^-n7cnc:^/H -2- [3- (2, 2, 3, 3-x b7 7/^;tpyn i:°:t=-/i-) -O'v' 
/l^] -3-;^^y7°a fc°;^->^^^^/^6. 54 0 g (15. 27^y^/U) Oi^^oi^ 
/l.3i-x/l'3 Om im^7K?^T"C>!][I^, ^O*^ 2 Oi^'-fBm^LfCo 

ct^y^=3/l-l/l) , g^^i^^ttfdo ■ 

5 . 9 5 8 g l|X¥ 9 0 % 
'H-NMR (CDCI3, 300 MHz) 5 0.90 (3H, t, J = 7. 1 Hz), 2.78 (IH, s), 2.93-3.03 
(4H, m), 3,78-3.89 (2H, m), 4. 93-5.03 (2H, m), 5. 96 (IH, ddt, J = 2.4 Hz, 
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8.5 Hz, 53.2 Hz), 7.03 (2H, t, J = 8. 7 Hz), 7.11-7.15 (IH, m), 7.19 (IH, 
d, J = 7.2 Hz), 7.24-7.28 (2H, in), 7.34 (2H, dd, J = 5. 4 Hz, 9.0 Hz); IR 
(neat) 3418, 1715, 1607, 1512, 1377, 1229, 1186, 1159, 1100, 1057, 839 cm"' 

3) (4RS, 5 SR) -5- (4-7/U;i-p73^^/V) -4- [3- (2, 2, 3, 
5 3-xb7 77V;^n-i-fc Kn^^/T'nl^/w) ^i^i^^v] -1, 3-;^^f-y^ U v^v- 

(2RS, 3 R S) -3- (4-7;^;tD73^=/l^) -3-t: Kn^v'-2- [3- (2, 
2, 3, 3-x h7 7;^;tP-l-l: Kci'Sfv'yo tVW) ^:/v?/^] :/Pt°;a->'^^ 
5^7V5. 878g (13. 595:y ^Jl^) , TK^fL"^ h])^J^l. 09g (27. 
10 ^/U) ^ y —/V 20niU7K30ml> T V 7 ^ 7 > 2 Om 1(D 

^^^^ff®*UT^ (2RS, 3RS) -3- (4-y/U:tx2y:^^;U) -S-MV 
o^i/-2- [3- (2, 2, 3, 3-T h7 7/^;a-p-l-t Ko=^i^ypfcV^) 

±T'#fc:^g{$:(^x b7t Kp 7 7 >: 5 Om 1 hU^^/^T ^^2. 2 7m 

1 (16. 3 ^y^/W) , 73.^/1^ JJ^;5^7j^y/^T v'K4. 12g (15. O^U 

20 3/1-1/2) , g6<J«^tr#fCo 

i?{^ltfet^f^ JlXfi 5 . 0 0 1 g 9 2 % 

/H-NMR (CDCI3, 300 MHz) 6 2.14-2.38 (2H, m), 4.17-4.25 (IH, m), 4.34-4.42 
(0. 5H, m) , 4. 87-4. 89 (0. 5H, in) , 4. 96 (0. 5H, br s) , 5. 02 (0. 5H, br s) , 5. 73 
(0.5H, d, J = 8. 7 Hz), 5.78 (0. 5H, d, J = 8. 7 Hz), 6.08 (IH, dt, J = 9. 7 
26 Hz, 53.4 Hz), 6.85 (0. 5H, s), 6. 99-7. 36 (7. 5H, ra) ; IR (neat) 3304, 1744, 
1514, 1236, 1101, 1067, 735 cm"' 

4) (4RS, 5SR) -5- {4-yj\^:^T=^y :rL=Lju) -4- [3- (2, 2, 3., 
3 -X h 7 t°;^=yv) ^yi^jvl - 1 , 3 V i^y- 2 -:ty 

(4RS, 5 SR) -5- (4-7/V;:^PP'3^— /^) -4- [3- (2, 2, 3, 3- 
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7^ h 7 7/v;^P- 1 -fc }?u^iyyu kvu) ^yi^/u] - 1 . 3 ]) py-2- 

^yS. 7 7 9 g (14. 4 0 ^ y^/P) i: by:c^/WT$i/l 6. 1ml (11 
5 5 y ^JU) ^>?^ ^/v;^/i^4-N=3s^i/' K 2 0 m 1 il^T'jt^ L> ^tlJc^MTH^M 
^fc°yv^y^^^9. 17g (5 7. 6^y^/^) (^v^7«^/l';=^/l.7iNd^>>K3 0ml 

HfeH^js lIX* 3 . 7 7 2 g IK^ 6 6 % 

mp 149-i50'C; ^H-NMR (CDCI3, 300 MHz) 8 2.41 (2H, d, J = 7.5 Hz), 4.31 (IH, 
q, J = 7.4 Hz), 5.69 (IH, s), 5.79 (IH, d, J = 8. 1 Hz), 6.27 (IH, tt, J = 
5.4 Hz, 52.6 Hz). 7.11 (2H, t, J = 8.6 Hz), 7.31-7.36 (3H, m), 7.46 (IH, 
t, J = 7.7 Hz), 7.68 (IH, s), 7.96 (IH, d, J = 8. 1 Hz); IR (KBr) 3250, 1740, 
1690, 1516, 1240, 1115, 1096 cm-^; Anal. Calcd for CigH^FsNOa: C, 57.15; H, 
3,53; N, 3.51. Found: C, 57.12; H, 3.57; N, 3.41. 

5) (4RS, 5 SR) -5- (4-7/^;to7cc^/k) -2-;^=ary-4- 03- (2, 

2, 3, 3-Thyy/\^:^.x:i-:fn\i'y^czju)^yi;!>ji.2-i, 3-;t'¥f-y y v^:/- 
3-:*/^7nV^t e r t-Zff-jV 

(4RS, 5SR) -5- (4-7yW;^P7*-/V) -4- [3- (2, 2, 3, 3- 

9 9 g (5. 5 0 7 ^ y-=t7U) , -^^v?-t e r t-y^^jUl. 4 4 g (6. 6 1 
^y-^t/U) . 4-N, N-i:^:^f-;UT^yh°])i;^y6 7ing (0. 5 5^y^/^) (D 

T-fef-hy/w30mi mm^Mm.x-ikmw t /to ^mm(Dmm^w.m^^ 

JIX*2. 178g I|X^79% 
mp lie-llSt:; ^H-NMR (CDCI3, 300 MHz) 8 1.52 (9H, s), 2.69 (IH, dd, J = 9. 0 
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Hz, 14.4 Hz), 2.99 (IH, dd, J = 4. 1 Hz, 14.3 Hz), 4.83 (IH, ddd, J = 4.4 
Hz, 7.1 Hz, 9.2 Hz), 5.68 (IH, d, J = 7. 2 Hz), 6.27 (IH, tt, J = 5. 6 Hz, 
52.5 Hz), 6.94 (2H, t, J = 8.7 Hz), 7.04 (IH, d, J = 7.8 Hz), 7.13 (2H, dd, 
J = 5.1 Hz, 8.4 Hz), 7.28 (IH, t, J = 8.0 Hz), 7,33 (IH, s), 7.84 (IH, d, 
5 J = 8. 1 Hz) ; IR (KBr) 1806, 1701, 1516, 1372, 1159, 1113, 1076 cm"^; Anal. 
Calcd for C24H22F6NO6: C, 57.72; H, 4.44; N, 2.80. Found: C, 57.66; H, 4.41; 
N, 2.66. 

6) N-[(1RS, 2 SR) -2- (4-7/l-;a-P7a:::^/^) -2-t Kt3=¥i^^f=- 
[3- (2, 2, 3, 3-x b7 7/V;rP7'n t:°;^-:::i/k) ^>^v^/W] ] ;&/W^ 

10 ^ t e r t 

(4RS, 5 SR) -5- (4-7y^;^n73i;^/i/) -2-;t^y-4- [3- (2, 2, 

3, 3-7" h77>'l';^c7^a t';^;i/U) -1, 3-:t^'^y}) i^'^-^-il 

yl^jj^Vi^ t e r t -::/^>'V 2 . 0 3 0 g (4. 0 6 5 ^ y ^-/l^) h 7 t 7 

^ y 2 0 m 1 h ]} 0 . 16g (4. 0 6 5 y^/W 

efelft* I|X*1. 6 9 2 g 1|X$8 8% 

20 mp 157-158'C; 'H-NMR (CDCI3, 300 MHz) 6 1.31 (9H, s), 2.76 (l.H, dd, J = 9. 9 
Hz, 14.4 Hz), 2.86 (IH, dd, J = 4. 2 Hz, 14. IHz), 3.07 (IH, s), 4.04-4.13 
(IH, ni), 4.65 (IH, br d, J = 9. 3 Hz), 4.94 (IH, s), 6.29 (IH,, tt, J = 5. 6 
Hz, 52.5 Hz), 7.08 (2H, t, J = 8.7 Hz), 7.34-7.48 (4H, m), 7.81 (IH, s), 
7.93 (IH, d, J = 6. 9 Hz); IR (KBr) 3353, 1682, 1534, 1514, 1242, 1225, 1171, 

25 1113, 1005 cm'^ Anal. Calcd for C23H24F5NO4: C, 58.35; H, 5. 11; N, 2.96. Found: 
C, 58. 12; H, 4.94; N, 2.79. 
3 4 8 

4-7/^;^P-N- [ (IRS, 2SR) -2- (4-7/W;tn 7*=^/^) -2-t 
i/--!- [3- (2, 2, 3, 3-Thyy/U:t^y\=i\i°:t^M ^^^^t^/W] ^f^/V] 

I 
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N- [ (IRS, 2SR) -2- (4-7;u:^-n7i— /V) -2-t Ka^rC^rnf^/w 
1- [3- (2, 2, 3, 3-T h7y^l^^n':fti\i':^-;u) ^yi;^/i,} ] ;;(7/w^^ 
^'^t e r t-T/^/VO. 4 2 3 g (0. 8 9 3 ^ y ^/V) <D M;7/^;rD®^^5 

^.-r^mz-WM. A-y )Virxi-\-^y . I7g (0. 8 9 5;y^;v), 

l-l; Kp:^V^>')/hyri/-/l^7Ktl#lO. 14g (0. 8 9^y^7U) <l:T-fe 
10 h:^hy/H5ml tj^TW^^ \^'^l'h^ h 1 -jc 5^/1.-3 - ( 3 -i:'^=^jvT ^ / f 
/V) ■)])Vif^i^y{ % K • it^*IO. 1 7 g (0. 8 9 ^ y ^^V) -^MtL. ^MT— life 

j^^u-^h^yy^^\zxmuh (^^i->'/mm^i'/i^= 2X1-1/1) , i> 

efe^^ I|Xl:0. 3 6 4 g 11X^7 5% 

mp 160-162°C; 'H-NMR (CDClg-DMSO-dg, 300 MHz) 8 2.94 (IH, dd, J = 10.5 Hz, 
14. 4 Hz), 3.01 (IH, dd, J = 5.1 Hz, 14. IHz), 4.66 (IH, d, J =3. 6 Hz), 4.74-4.83 
(IH, m), 5.07 (IH, t, J = 3. 6 Hz), 6.26 (IH, tt, J = 5. 6 Hz, 52. 5 Hz), 6.97-7.11 

» 

20 (4H, m). 7.24 (IH, dd, J = 5. 3 Hz, 8.0 Hz), 7. 38-7.61 (6H, m), 7.68 (IH, 
d, J = 8.7 Hz), 7.90 (IH, s), 7.96 (IH, d, J = 8. 1 Hz), 8.06 (IH, d. J = 
8. 1 Hz) ; IR (KBr) 3277, 1703, 1644, 1626, 1601, 1512, 1231, 1113, 835, 762 
cm'^; Anal. Calcd for C^AFeNQa: C, 63.86; H, 3,88; N, 2.57. Found: C, 63.49; 
H, 3.49; N, 2.45. 

25 MMM 3 4 9 

4-7/V;^-n-N- [ (IRS, 2SR) -2- (4-7/W;tD :7 a^-/W) -2-t Ko^ 

iy~l- [3- [1- (1, 1, 2, 2-T Yyyj^:tti^'^ju) if^/u] 

^^t:^'^/i^hV y:i^^/i^7i^:^Ti^=^^Ao. 36 g (1. 0 0 5: y^/w) (Dx h7 
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t Kn:77yi 5inl^?^t31^ii.-et e r t-:/h^v^;^y !>A0. llg (1. 

oo^y^/v) ^M^. 0. 5mmm¥Lt.o 4-:7/w^d-n-'c (ir 

S, 2 SR) -2- (4-7yk;?}-P73i=^;V) -2-1:: Ka=¥v'-1- [3- (2, 2, 3, 
6 ^ KO. 1 8 1 g (0. 3 3 2 5 y^/^) (^T h7t: Kni77>^l Om l^li^^AD 

1-1/1) . i^^y-T'DfcVP^-x^-^^f-^'ii^^fB'fbbTs ge^t/^^fdc 

10 J^^mi^ JlXfiO. 146g l|X^8 1% 

rap 162-163°C; 'H-NMR (CDCla-DMSO-dg, 200 MHz) 6 2.86 (IH, dd,/ J = 10.6 Hz, 
14.2 Hz), 2.99 (IH, dd, J = 6.6 Hz, 14.2 Hz), 4.73-4.86 (IH, m), 5.01-5.06 
(2H, m), 5.63 (IH, s), 5.75 (IH, tt, J = 4.6 Hz, 53.2 Hz)," 5.87 (IH, t, J 
= 1.7 Hz), 6.96-7.27 (9H, ra), 7.37-7.57 (4H, m), 7.67 (IH, d, J = 8. 6 Hz), 

15 8.06 (1H, d, J = 8. 4 Hz); IR (KBr) 3262, 1642, 1626, 1601, 1537, 1510, 1264, 
1229, nil, 1053, 833, 758 cm"^; Anal. Calcd for CgoHgaFeNOg-O. 3H2O: C, 65.64; 
H, 4.33; N, 2.55. Found: C, 65.53; H, 4.04; N, 2.37. 

mmm 350 

[ (IRS, 2SR) -2- (4-77^::^p ^^^^^P) -2-t Kn^v^ 
20 -1- [3- (2, 2, 3, 3-x l>7:7/U;tP:^o t°;t=^>'^) =^=f-)V\ i" 

N- C (IRS, 2SR) -2- (4-7/V;^P7 3i^/V) -2-t KP=^v/^f^/^- 
l-[3-(2, 2, 3, 3-7" t";^-— -^^^v'/i^] ] ;«7/w-^'5 
yW^t e r t--ff-/l^O. 4 6 2 g (0. 9 7 6 5 D ^/l^) O b y ^/V;^^!^^ 5 

±xnfcmi¥s 5-i^v2u-i-i-yh^mo. 20g (0. Qs^y^/i-). 1- 

k Kn=¥i/^y/hyTy— /kTK^BtlO. 15g (0. 98 5y^/l^) ^:r±h^ 
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by /H 5 m 1 i^VW^ Lfj::^^ b 1 -^5^/1^- 3 - ( 3 -v^7« ^/I^T ^ y 7°p tVk) ;(7 

/uji^^v'-f 5: K • ii^ito. 1 9 g (0. 9 8 5 y-=&/u) ;^;t)nx.^ m^x^-mBWL 

^^^^y^J>.-V^m. ^mt:mzm^Lfc. #e)tifca»^vy ;&-^^Vi^;&7A^p 

HKftO. 4 2 9 g HX^7 8% 
mp 154-155*10; ^H-NMR (CDCla-DMSO-dg, 300 MHz) S 2.94 (IH, dd, J = 10.7 Hz, 
14.0 Hz), 3.04 (IH, dd, J = 4. 1 Hz, 14.0 Hz), 4.75-4.85 (IH, m), 4.87 (IH, 
d, J = 3.6 Hz), 5.05 (IH, t, J = 3. 9 Hz), 6.28 (IH, tt, J = 5. 5 Hz, 52.4 
Hz), 7.09 (2H, t, J = 8.6 Hz), 7,23 (IH, t, J = 8. 0 Hz), 7.33 (IH, t, J = 
9.0 Hz), 7,44-7.56 (6H, m), 7.61 (IH, d, J = 7. 5 Hz), 7.91 (IH, s), 7.98 
(IH, t, J = 8.4 Hz), 8.30 (IH, d, J = 8. 1 Hz); IR (KBr) 3279, 1703, 1640, 
1537, 1512, 1231, 1113, 787 cm"^ Anal. Calcd for CagHziClFgNOj-O. 5H20: C, 61.01; 
H, 3.88; N, 2.45. Found: C, 61.21; H, 3.96; N, 2.82. 
^SSM 3 5 1 

5-^nn-N-[ (IRS, 2SR) -2- (4-7/W;tn :7cr ^/W-) -2-}i ]^u^i^ 
-1- [3- [1- (1, 1, 2, 2-x h 7:7/1^;^ Doi^/U) ifz^/u2 :t 

^it;^f-yl^}^Vy^=-^^^y^-^:=-^J>.0. 39g (1. lO^D^/V) <DTh7 
^ Vnyyyi Bmimm^^^Xt e T t-'fh'^iy:^]) '^J^sO. I2g (1. 

io5:y-=e;^) ^M^. 0. 5 H#fBiit# Ufco :ifi\z., s-^^'dh-n- [ (irs, 

2 SR) -2- (4-:7/^;tn>'ac=y^) -2-t: KP=3ri/-l- [3- (2, 2, 3, 3 

KO. 20 6 g (0. 3 6 7 5y^/V)(7)7^h7t K^79:/10ml#^^:|:^^x.^ 
mux 3 0 UfCo RJtM^:^\ci^^\ m^3i^jux 2 Lfco Mi^tct 

)}:^3^jv:fyyMpu-7h^'yy^^\LX'^U\^ (^^i^^/i^^^^;v= 2/l- 
l/l) . y:/nh'jU^-y'ju-y^e^-ty^i)'^^itLX^ i6tJfe^#fc„ 
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Sfe)^* 11X40. lOOg J|X^4 9% 

mp 162-163°C; 'H-NMR (CDGI3, 300 MHz) 6 2.81 (IH, dd, J = 10. 7 Hz, 14.3 Hz), 
3.08 (IH, dd, J = 4.2 Hz, 14. 1 Hz), 3.28 (IH, d, J = 3.6 Hz), 4. 79-4.89 (IH, 
m), 5.08 (IH, t, J = 3.8 Hz), 5.63 (IH, s), 5.72 (IH, tt, J = 4.0 Hz, 53.4 
5 Hz) , 5. 89 (IH, s) , 7. 10 (2H, t, J = 8. 7 Hz) , 7. 18-7. 32 (7H, m) , 7. 43-7. 50 
(3H, m), 7.57 (IH, d, J = 8.4 Hz), 7.59 (IH, d, J = 8.4 Hz), 8.33 (IH, d, 
J = 8. 4 Hz); IR (KBr) 3621, 3248, 1638, 1541, 1508, 1223, 1101, 789 cm"' 
MMM 3 5 2 

N- [ (IRS, 2SR) -2- (3-^PP:7ai:=/l^) -1- [4- (2, 2—:^yjUyi- 
10 n-3-:^f-;Uzf^M ^Vv^yU] -2-fc: Kn :3{^v':?:f-7W] :hjw-^^>^t e r t- 

1) 3-7«^/wi- (4-^^7^7 31=./^) •:f^y-2-:ty 

'r^^iy^J»2 2. 5g (9 2 5 5y^/l^) ^ 3 iJ'^ 1 ;0=»tt b^v^^f-/^^— X 
y'1^4 0 Om 1 tf>T'^#L/£;6Sbs 4-;?< ^y^^:/^^^^^ P y K 6 5 . O g (4 6 3 

0 . 5 wmmw ltco ^(o^it^mi^^ y:/^p^hy/i'2i. 3ig 

(3 0 8. 3 5 y r/V- 100ml MW.t:7Ki'^TT^T ^ 

l|Jl*5 2. 6 4 g W9 7% 
'H-NMR (CDCI3, 300 MHz) 6 1.09 (6H, d, J = 6. 9 Hz), 2,33 (3H, s), 2.67-2.77 
25 (IH, m), 3.70 (2H, s), 7.08 (2H, d, J = .8.1 Hz), 7.13 (2H, d, J = 7. 8 Hz); 
IR (neat) 2971, 1713, 1514, 1464, 1042, 781 cm"^ 

t 

2) 4- (2, 2-v?:7/W;^-D-3-^^7^:/^yk) 

3-.?<5=-/wi- (4-j^^;w73i::^/i/) 'f^y-2-ir'y2b. 00 g (14 1. 8 

^y^/v-) h (v'^f-zl^T^ y) f-yl^^T— h y 7;^;ty K2 5. Ig (15 6 5; 
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JiXl:8. 5 6 2 g l|X^3 1% 
^H-NMR (CDCI3, 300 MHz) 5 1.04 (6H, d. J = 6.9 Hz). 1.91-2.05 (IH, m), 2.33 
(3H, s), 3.09 (2H, t, J = 17.0 Hz), 7.12 (2H, d, J = 8.1 Hz), 7.17 (2H, d, 
J = 8.4 Hz) MR (neat) 2975, 1514, 999 cm~^ 
3) (4RS, 5 SR) -5- (3-j{'nn:7^c:i/U-) -4- [4- (2, 

>^ t e r t --ff;U 

4- (2, 2-v^7/W;tn-3-p<^/W7'^/W) h^l^^>4. 0 6 N-^ti^yf. 
^i^y^K}^3. 64g (20. d^V'e/U) , 2, 2' -T^lfP^ {^)/-:f=f-u 

b y /1-) 3 0 m g (ommcMm 3 o m i mm^ 1 . ^nwrnmrn ltco 

(S-iJ^np^i^yV/W) m^^'^JVA. 64 g (2 0. 5^y^/i-) (Dl,. 2- 

:/!l^i^O. 82g (20. S^y^/l^) Sr^iJPx.. ^(^^^0. 5B#^1it^f LfCo 
20 t.fL\Z±,l:mtMW-(0 1 , 2-v'7« K=^i>'^^>' 2 Om l^l^^^^aX^iPx.. ^^S. 

:;&7Ai5^p-y' h;/7:7^- (^^i^://g^^:3^^/v= 1 5/1-9/1) (ciiU 

3- (3-^i3n7a^c:^/l') -2- [4- (2, 2-v'7/W;^a-3-p{^y^7'>/^) -^^^ 

M.\\:M.^2. 4 9 g (18. 3 ^ y^yk) ^v>3^^/wai-xyl^3 Om 1 4'-CJt# 
\^fl1i^hi\^M\^^'^^i-Y})^J>.l. 38 g (3 6. 6^y^/U) ^^M-eiP^, 

't(o%%2^mm^\.fz.oWL-^m(Dy^mm-^^^^x^^ {i^=^^;v=c^7-}vx^), 
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5 yW=9/l-6/l) tCiiU (2RS, 3RS) -3- (3-^op7j.=./U) -2- 
[4- (2, 2-^JyA^>^u~Z-:^^JV'f^;v) ^y-J;V] -3-1: Kadf^i^l/n k";*- 

±-e#fc?g«s:. 1 m.'^imWL-t b y !J7 AtK^IS 9.26ml(9.26^y ^/l^) . 

3 RS) -3- (3-i^ P -2- [4- (2, 2-v'7/V';^a-3-;^ ^5^/^:/ 

. ±-C#fc:^#i:<Dx h7tKD7^:/40inl V y ^5^^^T ^ >- 0 . 7 7m 

15 1 (5. Se^y^^'W) ^ i^7c£^/^/jN;^J^:y;WTi^Kl. 40g (5. 0 9^y 

%^i/'Oti^jv:^yJ^^n'rY^'yy>('- i^^f-y/mB^'^/i^=3/ 1-1/ 

1) i-iiU> (4RS, 5SR) -5- (S-iJ' o ;W -4- [4- (2, 2- 

±T'#fc@#:^ Ult^v^-t e f t--f^JUO, 6 9 g (3. 18 ^ y^/k) , 4 
-N, N-v^^^yvr t°y v^^-S 2mg (0. 2 7^y^/^) ©T-fe- Ky>'l^ 

^ 4 

^ y ^^ujti yM^nt-^h^S^^yy^ L (^^f-y/mWt^^^^= 9 / 

25 1-6/1) . ut^m^ntco 

mn^Wi^ iKftO. 6 84g ]IX^7% 

'H-NMR (CDClj, 300 MHz) 5 1.03 (6H, d, J = 6. 9 Hz), 1.49 (9H, s), 1.88-2.02 
(IH, m), 2.57 (IH, dd, J = 8.7 Hz, 14.1 Hz), 2.86 (IH, dd, J = 4.7 Hz, 14.3 
Hz), 3.02 (2H, t, J = 17.3 Hz), 4.82 (IH, ddd, J = 4. 9 Hz, 7. 1 Hz, 8.5 Hz), 
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5.64 (IH, d, J =7. 2 Hz). 6.63 (2H, d, J = 7. 8 Hz), 6.99-7.05 (3H, m). 7.15-7.20 
(2H, in), 7.27 (IH, d, J = 8, 1 Hz); IR (neat) 2980, 1809, 1728, 1360, 1312, 
1155, 1071, 733 cm'* 

4) N- [ (IRS, 2SR) -2- (3-^ u x:i y a^czju) -l- [4- (2, 2- 
e r t-T/^yt' 

(4RS, 5SR) -5- O-^PU^oi^ii/U) -4- [4- (2, 2-v?77W:rn- 

t e r t-y^5^/kO. 6 8 4 g(l. 3 8 5 ^ JJ^/U) h7 t Kp:77:^2 0 
m I m^^\^:^mihi- h V ^ J>> 5 8 m g (1. 4 5 5 U ^/l-) (^^ y-;W2m 1 ^ 

ilKSO. 5 24g IjX^8 1% 
mp 139-141°C; ^H-NMR (CDCI3, 200 MHz) 6 1.03 (6H, d, J = 6.8 Hz), 1.37 (9H, 
s), 1.85-2.06 (IH, m), 2.64 (IH, dd, J= 10. 2 Hz, 14.6 Hz), 2.75 (IH, dd, 
J = 5.4 Hz, 14.6 Hz), 3,09 (2H, t, J = 17.0 Hz), 3.63 (IH, br s), 4. 12 (IH, 
br s), 4.53 (IH, br d, J = 6. 2 Hz), 4.91 (IH, br s), 7.07 (2H, d, J = 8. 0 
Hz), 7.19 (2H, d, J = 8.0 Hz), 7.28 (3H, s), 7.41 (IH, s) ; IR (KBr) 3358, 
2984, 1682, 1530, 1167, 1009 cm"*; Anal. Calcd for C^sHa^ClF^NOa: C, 64.16; H, 
6.89; N, 2.99. Found: C, 64,21; H, 6.90; N, 3.01. 
MMM 3 5 3 

N- [ (IRS, 2SR) -2- (3-^PP:7:n^/W) -1- [4- (2, 2-v?:7;P:^ 

N-[(1RS, 2 SR) -2- (3-^PP73.^/U) -1- [4- (2, 2-v^7/^ 
:tvi-3-^^/vy^^/U) -O-iP^/U] -2-t h^x2^i^3^^ju2 ^/W^^y^t e r t 
-•:f^jUO. 2 0 0 g (0. 4 2 7^}J^/U) MJ 7/U;^P|^^2m 1^^^^^ 
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±"e#fc@#:x Y^m8 Img (0. 4 3 5:y^;l-) , 1- 

5 t Kndfv/^^^y byT>^^>'W7KfPi^6 Smg (0. 4 3 5 y ^/W-) J^T-fe h 
y ;H 0 m 1 f -ejfi^ L^t^Ji^ h 1 3 - ( 3 ^/VT 5; / t:°/k) ^7/1^ 

Jj^i^-f ^ K • a^:^ 82mg (0, 435:y ^/l') ^;!JP ;t> ^UX-V^W^ tfCo 

efeJ^^H IlXiO. 153g J|X$66% 

mp 181-182t:; 'H-NMR (CDClj-DMSO-de, 200 MHz) 6 1. 02 (3H, d, J = 7.0 Hz), 
1.02 (3H, d, J = 6.8 Hz), 1.86-2.06 (IH, m), 2.80-2.97 (2H, m), 3.09 (2H, 

15 t, J = 17.2 Hz), 4.68-4.82 (IH, m), 5.07 (IH, t, J = 4. 0 Hz), 5.19 (IH, d, 
• J =3.6 Hz), 6.98-7.37 (9H, m), 7.40-7.58 (4H, in), 7.82 (IH, d, J = 8. 2 Hz), 
8. 06 (IH, d, J = 8. 4 Hz) ; IR (KBr) 3297, 1640, 1534, 1264, 1057, 774, 760 
cra*^; Anal. Calcd for Cgil^gClFaNOg: C, 68.95; H, 5.41; N, 2.59. Found: C, 68.88; 
H, 5.33; N, 2.55. 

20 HiS^y 3 5 4 

5-i5'PP-N- [ (IRS, 2SR) -2- {^-^ nviy a:,=.;V) -1- [4- (2, 

N- [ (IRS, 2SR) -2- (S-^PO^a:.^/^) -1- [4- (2, 2-v^7/^ 
25 ;a-p-3-^5^/^7'^/l>) -2-t KP^i/^^/l^] ti;w<^%y^t e r t 

-T'^/UO. 20 Og (0. 4 2 7^y^/W (DY3y JV:^'^^W2m\T^W.^^ 

ja-ci 5 5^^m#tfco E^M^wj^m=^\^tL'^s tkt'^i^u mm-^ ^) ^ •i>>xr 
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±VmcmPfs 5-i^ua-i-i-y h^maSmg (0. 4 3 ^ ]} ^ju) , i- 
t KP^>--<^y>yT)/-/WKfPi^6 5mg (0. 4 35^^/1^) ^Tirh^b 
U ;H 0 m 1 'PX^mW Lfj:^^ h 1 3 - ( 3 -v^^ =^)\^7 ^/^u tVi<) ;^ /k 

K K • ii^iSS 2mg (0. 43 ? y ^/U) ^;!]P;i, S«-I!feit# tfco 

ixe/A-e^M, mm^^Bm^Lfco n^^fznm^->v ^v^u^yj>.i^u^ h 

fifei^^ JlXiO. 178g I|X^7 5% 
10 mp ITO-lTl^C; ^H-NMR (CDClj-DMSO-de, 300 MHz) 5 1.02 (3H, d, J = 6. 9 Hz), 

1.03 (3H. d, J = 6.9 Hz), 1.89-2.03 (IH, m), 2.86 (IH, dd, J= 10.8 Hz, 14.1 

Hz), 2. 95 (IH, dd, J = 4. 5 Hz, 14. 4 Hz), 3. 10 (2H, t,, J = 17. 4 Hz). 4. 73-4. 82 

(IH, m), 5.05 (IH. t, J = 3.8 Hz). 5.19 (IH, d, J = 3.9 Hz). 7.16-7.38 (8H. 

m). 7.44-7.58 (5H, m). 7.64 (IH, d, J = 8. 7 Hz), 8.29 (IH. d, J = 8. 7 Hz); 
15 IR (KBr) 3272, 1638, 1535, 1202, 785 cm-^; Anal. Calcd for C^.H^Cl^F^m^. C, 

66.91; H, 5.25; N, 2.52. Found: C, 67.01; H, 5.27; N. 2.41. 

MMM 3 5 5 

4-y/P:tx2-N- I (IRS, 2SR) -2- {3-^ n ny ol^/I-) -2-1: Kp^v' 

-1- [4- (t e r t-^y^M^:^z^^u2 ^i-jV] •f-y^u>-i-:^ju^^-f^ 

20 K 

1) 4- {l e X t-^V^JV) ^'yj'jVT?\^^—;V 

t e r t-^:/f-/W<i^if;y 1 0. 04g (6 7. 7 2 5:JJ^;U) i-^-^f-;^ 
l/^7^h7^>9. 49g (67. 7^])^JV) (O V ]) 7 J\^:tumMl 0 Oml^ 

J^xm^s ^i^^MJE^*bT4- (t e r t— ^:yXTjVT^\i K(55i^^ 

±.xmz.m^(o^ ^ j-jviQOni\ mm.K, t^^t. i^mitu 5 h y i> a 
1. 28 g (3 3. 9^y-^/p) ^^px.'f-^M^fms mM.x-mmLfz.. 
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5 IlXaiO. 83g I|X^7 4% 

'H-NMR (CDClj, 300 MHz) 6 0.68 (3H, t, J = 7.4 Hz), 1.28 (6H, s), 1.65 (2H, 
q, J = 7.4 Hz), 4.66 (2H, d, J = 5. 7 Hz), 7.30 (2H, d, J = 8. 4 Hz), 7.33 
(2H, d, J = 8. 7 Hz) ; IR (neat) 3281, 2965, 1462, 1015 cm"* 
2) 3- (3-^ni3 7ai=./l/) -3-;^-^y-2- [4- (t e r t-^y^/V) ^> 
10 v'y^] T'Dt":^:/^^^/^ 

4- (t e r t-^^^^/U) ^y-J';VT;V^—/\^A. 075g (2 2. S 
. jv) ^ Y])=^'f-J^T.^yA: 7 8ml (34. 3 ^ iJ ^/U) <Z)i^^^9^/U 5 0 m 1 
. ^l^{C7K^^T±^'fb;'{^>':^/Wl^::^/V'3. 14g (2 7. 4^y^/^) 

O-iJ'P n^^-y'-Y^I^) @^^^^yW5. 18g (2 2. 9%))=ejV) <D1, 2- 

v?^ h ^ y 4 0 m 1 ^l^iCTK^^T 6 0 %7K^>^b:^ b y "0 J^(OWMi^:>y 7 -r 
V«i^O. 91g (22. 9^y^/^) Sr^bnx.. ^(7)4^0. SBtfBljti^UfCo 

m^'^^x^M^. 5 Cdr-ifeM^L-fco sj^;;v^<^7Ki;i?^t\ ^m.=^'^j^x2m^ 

^/u= 15X1) , g &om^ntc. 

25 H^^^fils IIX*6. 9 6 9 g J|X^7 9% 

*H-NMR (CDCI3, 300 MHz) 5 0. 62 (3H, t, J = 7. 4 Hz) , 1. 12 (3H, t, J = 7. 2 
Hz), 1.23 (6H, s), 1.59 (2H, q, J = 7.4 Hz), 3.26 (IH, dd, J = 7. 5 Hz, 14. 1 
Hz), 3.32 (IH, dd, J = 7. 2 Hz, 14.4 Hz), 4.10 (IH, q, J = 7.0 Hz), 4.11 (IH, 
q, J = 7.2 Hz), 4.54 (IH, t, J = 7. 4 Hz), 7.13 (2H, d, J = 8.4 Hz), 7.21 
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(2H, d, J = 8.4 Hz), 7.36 (IH, t, J = 8.0 Hz), 7.51 (IH, dd, J = 1.2 Hz, 
7.8 Hz), 7.78 (IH, dd, J = 1. 5 Hz, 7.8 Hz), 7.89 (IH, t, J = 1.8 Hz); IR 
(neat) 2965, 1736, 1692, 1229 qjr^ 

3) (2RS, 3RS) -3- i3-^uuya^^/u) -3-h 14- 
5 (t e r t-^V^/U) -^Vv^/V] 'fn\f't'yfk:x.^;V 

MtWiaA. 91g Oe.O^y ^JV) 5^/1^:31— 7^/1^ 5 0ml 4>T'jt# 

v.f^-h^h-^mit^^M'rv]) ^j^2, 73 g (72. o^y^/p) ^mmxisAx., 

10 D7i=;k) -3-;^-dey-2- [4- (t e r t~^y^jv) :fxi\^ir> 

^^^^we. 9 6 9 g (18. Ol^y^/W) Ov?a^^/Wcc-T/^3 Oml^l 

15 7J>>^tl':^h1^7y^-i,z.xmmLi^^i■y/mm^^J^=l 5/1-6/1), 

M^WW- I|X»6. 75 Ig 1|X$9 6% 

^H-NMR (CDCI3, 200 MHz) 6 0. 63 (3H. t, J = 7. 4 Hz) , 0. 923 (3H, t, J = 7. 1 
Hz), 1.23 (6H, s), 1.59 (2H, q, J = 7. 4 Hz), 2.84-2.99 (3H, m), 3.13 (IH, 
20 d. J = 3.0 Hz), 3.90 (IH, q, J = 7. 2 Hz), 3.91 (IH, q, J = 7. 4 Hz), 5.02 
(IH, t, J = 3. 1 Hz), 7.00 (2H, d, J = 8.0 Hz), 7.18 (2H, d, J = 8. 0 Hz), 
7.26 (3H, s), 7.42 (IH, s) ; IR (neat) 3480, 2965, 1728, 1715, 1375, 1192, 
1159, 1032, 789 cm"' 

4) (4RS, 5 SR) -5- (S-iJ'PO^a:^/^) -4- [4- (t e r t-^V 

25 f-M ^yzyju} -1, 3-:^^'^y]} i^y-2~^y 

(2RS, 3RS) -3- i3-:!^ux2yaL:=.;V) -3-t Kci'¥i/'-2- [4- (t e 

r t-^yf-/i^) ^y-jju} -fu \i°^ym^f-^i^6. 650g (17. lo^y^ 

M . :^mi\:'r h V 9 1 . 37g(3 4. 2^y-=e/V) , p(iJ'y-;k2 0nil, 
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m^^fc^mm^MTkmmi-hv^j^^-c^m.mm^UB^^Lx, (2rs, sr 

S) -3- ( 3 a o 7 31 - 3-t K^i ^v/-2- [4- (ter t-^y^jU) 

1 (2 0, 5 ^ u^/L') ^ v':7a.^7i'7}N;^/iNyy^rv'K5. i8g (18. s^y 

10 Sfe^^ IIXft4. 3 12g 11X^7 1% 

rap 223-224*0; 'H-NMR (CDClj-DMSO-de, 300 MHz) 6 0.65 (3H, t, J = 7. 4 Hz), 

1.24 (6H, s), 1.60 (2H, q, J = 7. 4 Hz), 2.30 (IH, dd, J = 6. 3 Hz, 14.1 Hz), 
. 2.37 (IH, dd, J = 9.0 Hz, 14.4 Hz), 4.33-4.41 (IH, m), 5.70 (IH, d, J = 7. 8 

Hz), 6.84-6.87 (3H, m), 7.15-7.23 (3H, ra), 7.27-7.33 (3H, m) ; IR (KBr) 3247, 
15 2965,- 1738, 1240, 1019 cm"'; Anal. Calcd for C21H24CINO2: C, 70.48; H, 6.76; 

N, 3.91. Found: C, 70.35; H, 6.59; N, 3.77. 

5) (IRS, 2 SR) -2-T^y-l- (a-iJ'anya:::!/^) -3- [4- (t e 
(4RS, 5 SR) -5- (3-i^nn73i=/W) -4- [4- (t e r t-^:/f^/V) 

20 ^y-J;x^1-l, 3-;^=¥f-y y ^✓^:/-2-;^>'4. 04 6 g (11. 3l^y-=E-/^) 
<!: 7K^^b■:^ b y A 1 . Big (4 5. 2^y^/u) ^^iJ' / — 71-4 0 m 1 -tK 2 

I 

25 fife^^ 11X1:2. 8 3 3 g J|X^7 6% 

mp 86-87°C; 'H-NMR (CDCI3, 200 MHz) b 0.66 (3H, t, J = 7, 3 Hz), 1.26 (6H, 
s), 1.61 (2H, q, J = 7.4 Hz), 2.30 (IH, dd, J = 10, 2 Hz, 14.0 Hz), 2.72 (IH, 
dd, J = 3,2 Hz, 13.6 Hz), 3.30 (IH, ddd, J = 3.5 Hz, 4.7 Hz, 10.4 Hz), 4.67 
(IH, d, J = 4.8 Hz), 7.05 (2H, d, J = 8.4 Hz), 7.22-7.30 (5H, m), 7.42 (IH, 
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s); IR (KBr) 3400-2700, 1576, 1474, 1460, 1420, 1044, 781 cm"^; Anal. Calcd 

for CaoHjjeClNO-O. IHgO: C, 71.99; H, 7.91; N, 4. 20. Found: C, 71.96; H, 7.85; 
N, 4.14. 

6) 4-:7/V;tn-N- [ (I RS, 2 S R) -2^ (3-^ p p 7a^c^yl') -2-t K 

(IRS, 2SR) -2-T^y-l- (3-i^Pn:7ccc^/W) -3- [4- (t e r t 
r^y^M yp/^>'-i-:t— /I'O. 3 00 g (0. 9 0 4 ^ JJ ^/k) ^ 

4:-yjU:^u-i-i~y ijg (q. 9 0 ^ P ^/V) ^ 1 -I: Kp 

y h^ry^^/l^AW'^O. 14g (0. 9 0 ^ y^/I^) M;;H Om 1 

-N, N-i;?7« f-Jl<n^/UJ>,T ^ K 2 m 1 ^X^MW LflU)^ h 1 -^^/W 3 - ( 3 -v'p? f- 
/WT ^ y tVP) ;^7/l-#v>-i' ^ F • m.mm.0. 17g (0. 905:y ^/W) ^JP 

UAO. 38 1 g. I|X^8 4% 
^H-NMR (CDClg-DMSG-de, 300 MHz) 5 0. 64 (3H, t, J = 7. 5 Hz) , 1. 25 (6H, s) , 
1.61 (2H, q, J = 7.5 Hz), 2.84 (IH, dd, J = 10. 5 Hz, 14. 4 Hz), 2.93 (IH, 
dd, J = 4. 2 Hz, 14.4 Hz), 4.72-4.81 (IH, ni), 5.05 (IH, t, J = 3.6 Hz), 5.28 
(IH, d, J = 3.6 Hz), 7.00 (IH, dd, J = 8. 1 Hz, 10.2 Hz), 7.12-7.35 (8H, ra), 
.7.41-7.58 (4H, m), 7.82 (IH, d, J = 8. 1 Hz), 8.05 (IH, d, J = 8. 1 Hz); IR 
(KBr) 3414, 3250. 2965, 1638, 1628, 1599, 1514, 1262, 1233, 766 cm-'; Anal. 
Calcd for C31H31CIFNO2: C, 73.87; H. 6.20; N, 2.78. Found: C, 73.53; H, 6.13; 
N, 2.84. 

mMM 3 5 6. 

5-^PP-N- [ (IRS, 2SR) -2- (B-i^ uuy a^::^/U) -2-\l Vu^-y- 

1- [4- (t e r t-^yf-;u) ^yi?/u2 ^^ju} -Ty^ uy-i-^/v^^"^^ 
K 
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(IRS, 2SR)-2-r5y-l - (3-:?' o P73i^/W) -3- [4- (t e r t 
-^V^JV) yaL=.)V\ ^n/^y-\-ir—)VQi. 300g (0. 904 ^ y^/u) , 
5-:^pp-l-':^7 h^^O. 19g (0. 90^U^/^)> 1-t Kn^V^i/y 
Y^)TV^)Vi^W0i^. 14g (0. 9 0 ^ y^/W ^T-fe b:::^ b y;H Om 1- 
5 N, N-v^^^^l^Jj^/UAT^ K2m 1 'l3T}t#L^£:^5b l-^^/l^3- (S-v'^^ 
}V7 XJ-fxi tVw) ;^7yW7Ki^l' 5: K • :i:^iiO . 17g (0. 90^y ^yl^) 

&fe^.^0l&* I|X*0. 3 6 3 g i|X^7 7% 

^H-NMR (CDClj-DMSO-dg, 300 MHz) 6 0.64 (3H, t, J = 7. 4 Hz), 1.26 (6H, s), 
1.62 (2H, q, J = 7.4 Hz), 2.83 (IH, dd, J = 11.0 Hz, 14.6 Hz), 2.95 (IH, 
dd, J = 4. 2 Hz, 14.7 Hz), 4.73t4.82 (IH, m), 5.03 (IH, t, J = 3.9 Hz), 5.26 

16 (IH, d, J = 3. 9 Hz), 7.16 (2H, d, J = 8. 4 Hz), 7.22-7.36 (7H, m), 7.42-7.49 
(2H, m), 7.55 (IH, d, J = 7.5 Hz),. 7.58 (IH, s), 7.65 (IH, d, J = 8.4 Hz), 
8.28 (IH, d, J = 8. 7 Hz); IR (KBr) 3262, 2963, 1636, 1516, 785 cm'^; Anal. 
Calcd for CaiHsiClaNOa: C, 71.54; H, 6.00; N, 2.69. Found: C, 71.24; H, 6.11; 
N, 2.42. 

20 MWl 3 5 7 

N- [ (1 RS, 2 SR) -1- (4-t e r t -:/^/^^>^v^/W -2- {4-y/l^7^u 
1) :3^f-/1^2- [4- ( t e r t-T'f-yW ^^-v^/^J -3- (4-7/l^;^n:7 j^— /U) 

-3-^^y/ptf;^-^- h 

25 p - t e r t --f=f-J^^V-J)VTJV^^)V (.5 ml, 2 8. 2 ^ y OW^:^ 
f)V (60ml) b y zx.^)Vr 5;:/ (5. 9ml, 42. 3^y Sr^n 

x.7K<«&T-e7«iJ':/;^/v4^::^/i-^P7-r K (2. 4ml, 3 1. o^y^yu)^MT 
U ^(n>%%mfm.W\^fz.. *ffl±lt/clt^^6i§U 6^^^WtT^v-7-h 
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3i^/V3- (4-:7/k^P73.^yU) -3-;t=¥y7°P t";^-;^— h (5. 68g, 2 
7 5 y-^e/V-) (DV';^ Y^i/:ti^y (5 0 m 1 ) ^i^^7K^^ jK^^b":^ MJ >^ A (6 
0 %, 1 . 1 3 g , 2 8 ^ y ^JU) ^ill;t, 7X/^TT' 3 0 ^BW Lfc'^, 7« iX^- 

f-i^ : @^i^a:5^/W= 10:1, 8:1) X^mWiU =^^JU2- [4- ( t e r t-^ 
'f-M ^yv'/W] -3- (4-:7/V';^n7a.::i/u) - 3 y 7°n t:°;t^>- h (8. 
9 7g, 9 3%) Srilfei^sg^^/ui: LT#fCo 
10 IRvmax'"'(cm"0 : 1736, 1685, 1599, 1508, 1267, 1234, 1159 

'H-NMRCCDCla) 6 (ppm) 1.11 (3H, t, J = 4. 8 Hz) 1.27 (9H, s) 3.28 (IH, dd, 
J = 2.0, 4. 8 Hz) 4. 10 (2H, q, J = 4. 8 Hz) 4. 56 (IH, t, J = 4. 8 Hz) 7. 07-7. 15 
(4H, m) 7. 27 (2H, d, J = 5. 4 Hz) 7. 95-8. 00 (2H, m) : 

2) ^^yU (2RS, 3RS) -2- [4- (t e r t-^'^/l^) -^^/v^/U] -3- 
15 (4-7/^;^n7ct^/k) -3-t Kd ^i^r/p t;";^^— h 

it^tlMia (6. 59g, 48. 3^]J ^/k) (D^i-x/WS W (80ml) (CtK 



h y 1>A (3. 66g, 96. 6 ^ y ^/w) :^^Mt?in^-e<D4^ 2 
^fBm^bfc^ -tcD^. ^^71^2- [4- (t e r t--f^7U) -<>v>y^] -3- (4- 
y/l^^tiys^=L;u) -3-:t^yz^uii':^:^—Y {8. 6 1 g, 24. 155:y^yV) 
20 (Z)^-7^/V (4 0ml) ^^^jjPx.. ^taX'l S^mUWLtCo iM^i^^-C^^S? 

^^^/U=8 : 1, 5 : 1) "CiftMU ^5^/^ (2RS, 3RS) -2- [4- (t 
e r t-:/^/W) ^^v?/^] -3- {A-yjV^uyaL:^;V) -3-1: KP^i/yPt°;t 

25 ^^-h (8. oog. 9 2%) ^m^mm:^-i?i^t\^xm^o 

IRvniax'^'"(cm'0: 3452, 1726, 1604, 1510, 1464, 1394, 1373, 1224, 1157, 1030 
^H-NMR(CDCl3) 5 (ppm) 0.89 (3H, t, J = 7.4 Hz) 1.27 (9H, s) 2.95 (2H, s) 



3. 04 (IH, d, J = 3. 0 Hz) 3. 87-3. 95 (2H, m) 4. 99 (IH, s) 6. 97-7, 07 (4H, m) 
7.21-7.28 (2H, m) 7.32-7.39 (2H, m). 
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3) (2RS, 3RS) -2- [4- (t e r t-^'^^l^) ^^^v'/P] -3- (4-7 
/U^tiy 01=^/1-) -3-1: }^^t2^xy:/ a h°^y^ 

:r.f-/U2- [4- (t e r t-:ff-^V) ^>v^/W] -3- i4:-yjl^:ttiy3:,=^ju) - 

3-;t^y7°n t°:^^-- b (7. 43g, 20. 7^]) '^M ©ThytKoy'y 

5 (2 0ml -2 0ml) ^WK^M^X^ 2 MMOTKmit-t h ]) ^J>>^M 

Ji^ ms.mBLtLo (2rs, srs) - 

2- [4- (t e r t--:f^M ^yi^ju] -3- {A-y ;virny -3-t Kp 

10 dfv'7'Dfc°;^>'^ (5. 5 1g, 8 1%) LT#7to 
nip 102-104*C 

IRvmax'^"(cm"') : 2500-3300, 1709, 1606, 1510, 1226, 1159, 839 
'H-NMR (CDCI3) 6 (ppm) 1. 27 (9H, s) 2. 85-3. 02 (3H, m) 5. 04 (IH, d, J = 4. 4 
Hz) 6.98-7.06 (4H, m) 7.22-7.27 (2H, m) 7.31-7.38 (2H, m), 
15 4) . (4RS, 5 SR) -4- [4- (t e r t-:/f-/V) ^:/-^^/^] -5- (4-7 

/v:^uyaL::^/u) -1, 3 -^^f-^ y v':/- 2 

(2RS, 3RS) -2- [4- (t e r t-T'^/W) -3- (4-7/1^;^ 

a7cn;^/^) -3-1: Kn^v'T'p t:°;e->^^ (5. 07g, 1 5 . 3 5; U ^/V) <^-r 
h7 t (1 5 Om 1) MJ^^/VT^:/ (3. 2m 1 , 2 2. 9 

20 5 5 y ^^v) ^ ^Jy :!.:=. ji^ 3 yBT^y K ( 3 . 6 3ml, 16. "E/V) 

df-■i^:/-@^^Jn^;^) T*)ftMU (4RS, 5 SR) -4- [4- (t e r t-^^M 
^^'i^/i^] -5- (4-7/W:ri3 7*^/U) -1, 3-:t^-^y])i^:^-2-:^> (3. 

9 8 g , 7 9%) ^m^i^^ t Lxmco 

25 mp 218-219'C 

IRvmax™"^ (cm"^) : 3284, 1736, 1610, 1514, 1363, 1230 

^H-NMR(CDCl3) 8 (ppm) 1.28 (9H, s) 2.10-2.86 (2H, m) 4.15-4.26 (IH, m) 4.95 
(IH, s) 5. 78 (IH, d, J = 7. 6 Hz) 6. 95 (2H, d, J = 8. 4 Hz) 7. 08-7, 18 (2H, 
m) 7.26-7.40 (4H, m). 
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5) (1 RS, - 2RS) -2-7^ y- 3- [4- (t e r t-:/5=-/U) ^^-v^/U] - 

(4RS, 5SR) -4- [4- (t e r t-:/^;^) ^^v^/W] -5- (4-7/V:t 
P7:cn/^) -1, 3-;e-=¥i^yy v^y-2-;t^^ (3. 80g, 11. 6^y^/U) 
6 <D:^^y-/um^},Z.8m^:^mt')-V]}^J^7^m^ (7. Sml, 5 8. 4^y^ 

wtmmmLtco mm^nm^ (-^^-fy-mm^^M x^m^u (irs, 2r 

5) -2-T^y-3- [4- (t e r t-y^^;U) ^:/v>/>] -1- (4-7/W:tD :73i 
10 ^/I^) yp/NV-l-;^-/W (2. 5 7g, 7 4%) ^Mfe|i§fHi:UT#fCo 

mp 139-140'C 

IR V max™'' (cm'0 : 2500-3300, .1603, 1508, 1363, 1224, 1155, 1043 
^H-NMRCCDClj) 8 (ppm) .1.29 (9H, s) 2. Q6 (2H, br) 2.30 (IH, dd, J = 10.4, 
13.6 Hz) 2.72 (IH, dd, J = 3.4, 14.0 Hz) 3.26 (IH, ddd, J = 3. 8, 4.8, 10.6 
15 Hz) 4. 69 (IH, d, J = 4. 8 Hz) 7. 01-7. 10 (4H, m) 7. 25-7. 40 (4H, m) . 

6) N-[(1RS, 2 SR) -1- (4-t e r t-:/^/V-<Vv?7W) -2- (4- 

-2-t Kn^SrC/cc^;!/] -4-:7/l^;tP- 1 hT 5: K 
(IRS, 2RS) -2-T^y-3- [4- (t e r t-y'^/u) -1- 
( 4-7 /W;^P 7 c::^/^) T'P l-;^—/V (0. 3 0g, 0 . 9 9 8 ^ ]) ^/V) 
20 (DT± h y/Kl Om 1) MW^4-y/l^:^x:ii-Z^i^U>'-l-:byU7^>'m (0. 

2 0g, 1. 0 5^!;-=e-/^) > l-l: Kp^-;^^:/y MJri/-/H7l<:fBi^ (0. 
16g, 1. OS^y^/U-) ^SP;i, ^^tCl-^^/W3- (S-v^^f-yV'T^yy 
• P h'/u) ;«7;w#v^-f ^ (0. 20g, 1. 0 5%]} ^/P) ^Mx.. mU-X 

(--=^f->':@^^^5"7W=5 : 1. 3:1), ^(OWl. (^ 
^■^l/--^m.^^)V) T'fli^U N- [ (IRS, 2SR) -1- (4-te r t->^f- 
)V^VV'iiV) -2- (4-7/U:tP>'cji^/V) -2-fc KP=3rv'^^/P] -4-7/W;tP- 
1-^7 hr^K (0. 3 0g, 6 4%) «fer^B^B i: LT#fCo ' 
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C, 76.09; H, 6.17; N, 2.96 
C, 76.07; H, 6.09; N, 2.92 
5 IR V max™?"^ (cttf^) : 3263, 1639, 1601, 1510, 1263, 1226, 1051, 835 

'H-NMR (CDCI3) 6 (ppm) 1.31 (9H, s) 2.72 (IH, dd, J = 10.6, 14.4 Hz) 3. 03 
(IH, dd, J = 4. 4, 14. 2 Hz) 4. 70-4. 84 (IH, m) 5. 04-5. 08 (IH, m) 5. 83 (IH, 
d, J = 8.0 Hz) 6.90-7. 15 (6H. m) 7.31-7.57 (6H, ra) 7.85 (IH, d, J = 8. 0 Hz) 
8. 97 (IH, d, J = 7. 6 Hz) . 
10 MMM 3 5 8 

N- [ (IRS, 2SR) -1- (4-t e r t-'f^/P^yi^/l^) -2- (4-7/V;^p 
7ji;:i/W) -2-t Kp =5ri^^5^/^] -6, 7-i^\i Ko-SH-^^-y' [a] i/^U^ 

(IRS, 2RS) -2-T^y-3- [4- (t e r t-'fi^Jl') ^yi^/U} -1- 
15 (4-7/1^:^0 731^^/^) •:fti/<y-l-:^^/V\0. 4 1g, 1. 3 6^y^/^) 
(DT± MJ/V (10ml) W^ice. 7-v't KP-5H— <:y>^ [a] 
^7'7">'-1-;«;/VjK>'^ (0. 2 0g, 1. 0 5 5:!;^/^), l-t Kndfi/^i^ 

yn;7':/-/H7K^t» (0. I6g, 1. 0 d^V'^M ^Mx., MW^i-=^ 
3 - ( 3 -i^^ ^)VT 5: y T'ci ■ijjvifsi^^ \ "^^W^ ( o . 2 o g . 1 . 

20 0 5 5: !) ^utl. ^mt' 3 H wim^ tfco g^^^f-zw-ei^^ t. mmm-M. 

1) s ^(0%, (^=3f-f-^-@^ge;c^;^) T^tMU N- [ (IRS, 2SR) 

-1- (4-t e r t-yf-zw^:/-;^/!^) -2- (4-7/W;tn 7ai^/V) -2-t: Fp^ 
25 ixai^/w] -6, 7-v'fc Kp-5H-<>^>^ [a] v'i:^ n^7°-r y-l-:^;/U7}f=3i-f-5 
K ( 0 . 4 3 g , 6 7%) i: \.X%fL, 

mp 140-142°C 

7C^^^ji[C3iH34N02-0. 25H2O ibUT 
fi-#ji£: C, 78.20; H, 7.30; N, 2.94 
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MWM- C, 78. 16;.H, 7.20; N, 2.86 

IR V max'^' (cm"^) : 1637, 1508, 1363, 1222, 1155 

>H-NMR(CDCl3) 6 (ppm) 1.29 (9H, s) 1.96-2.04 (2H, in) 2.13-2.23 (2H, m) 
2.62-2.73 (3H, m) 2.96 (IH, dd, J = 4. 4, 14.6 Hz) 4.17 (IH. d, J = 3. 2 Hz) 
5 4.99-5.01 (IH, m) 5.63 (IH, d, J = 7. 6 Hz) 5.90 (IH, dt, J = 5.6, 11.4 Hz) 
6.24 (IH, d, J = 11.8 Hz) 6.87 (IH, d, J = 1.0 Hz) 7.01-7.16 (5H, m) 7.25-7.33 
(3H, ra) 7.38-7.45 (2H, m). 
MMM 3 5 9 

N-[(1RS, 2SR)-l-[3-(l, l-i;^yjU:tx2a^^/U) ^:^v?/^] -2- 

1) 3- (1, i-i:^y/u:^u:i^^/u) 

3-Tir^7k-^>')/73iy (5. 81g, 40. 0 ^ y ^/l^) <DAofc-^;^=i 

M^^ }f:^ (2-^ hdrv-oi^^/^) T^y-t/uyr—hVyji^^y^h' (12. 5 

ml, 6 7. 8^ U^7V) ^^iTU (0. 4 6ml, 8.1 45: iJ^ 

15 ju) ^i^o<!9}iTu s 0-8 5wm^mw\.tic Ruti-m^m^^^mWTki^ 

1> 8:1, 5:1) X^^ML. 3- (1, l-x^y/U^ua^'^/U) ^yy^^hy/w 

(5. 16 g, 7 7%) ^M^mm:t4/\^tLxmc„ 

20 IRviiiax'^(cm"') : 2223, 1485, 1429, 1386, 1304, 1186 

^H-NMR(CDCl3) 8 (ppm) 1.93 (3H, t, J = 18.3 Hz) 7.55-7.60 (IH, m) 7.72-7.80 
(3H, m). 

2) 3- (1, i-Jy/u:ttia^'fju) 

3- (1, l-v^7/l';^n^^;W) ^^'y^ MJ/W (5. lOg, 30.5^j;^ 
25 M (D^^mm (10 0ml) h ]) ^ J>. (3. 0 5g, 7 6. 2 5^y 

^i^t7J^X^^^. ^M^ts 3- (1, l-i;^yju:tr2:^f-;u) 

(5. lOg, 9 0%) ^m^^^tLxmco 
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mp 96-97'C 

IR V max"®' (cm'O : 2500-3300, 1689, 1616, 1423, 1385, 1323, 1278, 1263, 1176 
'H-NMRCCDClg) 5 (ppm) : 1.97 (3H, t, J = 18. 4 Hz) 7.52-7.65 (IH, m) 7.76-7.79 
(IH, m) 8.17-8.34 (2H, m). 
6 3) 3- (1, l-Z^y/l^:tu:x^^/l') 

7kBit}}^'^J>'T/U^=^^M. (2. 2 4g, 5 4. 4 ^ ^/l') O^-T^VM 
?g (1 0 Om 1) IC3- (1, l-i:^yjV:tx2:j^i';V) ^yy;=^ bU/U (5. 4 8 g, 

2 9. 4^y^/v) ©^-x/i' (5 0m) ^^s^Tkv^T-ciiT U ^^-e4P#m 

WLtco Rjt^nj'^. tk (2. 2 4ml) . 1 5 %7^mit-r h V ^ j^Tkmm (2. 

10 24ml). 7jc (6. 72ml) ^Ml^ipo < ^ iTK^T-CMT Lfc„ ±Cfcmi^ 

yJ^^n-rY^yy-{— (^^f-^^ : @1^^^^/^= 3 : 1. 1:1) 3 
-(1, l-'JyjVirvi:x.^;V)^:/^j7VrjVzi^;V{Z. 8 2g, 7 5%)**ife 

15 IRvmax'^'Ccm-') : 3292, 1439, 1389, 1305. 1180, 1143 

*H-NMR(CDCl3) b (ppm) 1.91 (3H, t, J = 17.8 Hz) 2.08 (IH, s) 4,71 (2H, s) 
7.41-7.44 (3H, m) 7.50 (IH, s). 

4) :3i5^/V2- [3- (1, l--JyjV:tua:.'f-jV) ^^'v'/V] -3- (4-:7/V;^P 

20 3- (1, i-^Jy;virn=sL^?v) ^vV'jvrj\^^—j^ iZ. 7 1ml, 21. 5 

^ y (D^m=^T^^ (50ml) V y ^^/^T ^^^(4. 5ml, 32. 

2 5 ^ y "^M ^;!)PX.7iCf«&TT'^ ^ l/7.)Vit^:=.)V^ P7'TK(1.83ml,23. 

6^y^/v) ^^iTU ^<^**4 5:J>^it#Lfc„ ;fcfftiitfclt^H^6i§U 
25 3L'f)V^-{,A.-yiv-^uyz^=:~}V)-z-ir^y-fxx\^ir^'^—V{^. 52g, 2 

1. 5 5:y^/i^) (^)v^^ bdev'cx.i?^ (5 0ml) ^I^SttK^^u TKm^b-^by l> 

A (6 0%, 0. 8 6g, 2 1. 5 ^ y^yl^) ^iP^s 7K^TT*3 053^ji#Ufc^. 
p{:yV-b(7)v^7( h=3?^i/rc>5'y (5 0ml) :^M^;!jP;t. ^MX'i^^Jt^ t/^c„ ^ 
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=^J-?V2- [3- (1, l-v^:7;W:tP3^^/V) ^^i^/W] -3- {A-yMny 

M -s-^^yT'p h (7. 3ig, 9 3%) ^m^mm:^4^i-bLxn 

IR V max"^"" (cm'^) : 1736, 1685, 1508, 1446, 1385, 1304, 1234, 1159 
'H-NMR(CDCl3) 5 (ppm) 1. 12 (3H, t, J = 7.2 Hz) 1.86 (3H, t, J = 18.3 Hz) 3.35 
. (2H, dd, J = 2. 7, 7. 2 Hz) 4. 10 (2H, q, J = 7. 2 Hz) 4. 57 (IH, t, J = 7. 5 Hz) 
7.08-7.15 (2H, m) 7.26-7.35 (4H, m) 7.96-8.01 (2H, m). 
10 5) ^^yw (2RS, 3 RS) -2- [3- (1, l-i<?7/^;^P^f^/^)^:yv'/U] 
-3- (4-:77k;^p:7cc— 7V) -S-tFn^VT'ntf;^^-— h 

^ihM^ (5. 3 5g, 3 9. 2^11*7^) (D^—.y'JUmMW (40inl) j^Tfc 

mit^^mi-hV (2. 9 7g, 7 8. 4$y^;^) <^^?ja-eAp;t^o**2 
15 oi^/u) ^yv;J/v3 -3- (4-yju;^nysL=^/u) -3-:t^y:fu h (7. 

16g, 19. <D:^—T;l^ {AOml) mm^M^. ^M-X-l. 5B^ 

^ y J>.^ xi-^ Y 7 y ^ (^dri^>' : g^geai5=-/W= 8 : 1^ 4:1) 
'20 U ^f'/l' (2RS, 3RS) -2- [3- (1, 1 -v=7/W:^P Ji^/k) ^>'v'/U] 
-3- (4-7/V;^P7ctc^/W) -3-t: KP^i^ypt";^^- h (6. 2 4g, 8 7%) 

IR V max""' (cra"^) : . 1728, 1604, 1510, 1446, 1385, 1304 

■ 

'H-NMRCCDClj) 6 (ppm) 0.91 (3H, t, J = 7. 4 Hz) 1.87 (3H, t, J =17. 6 Hz) 2. 90-3.05 
25 (4H, m) 3.87 (IH, q, J = 7. 8 Hz) 4.99-5.02 (IH, m) 6.98-7.40 (8H, m). 

6) (2RS, 3RS) -2- [3- (1, 1 -Jy )Visr n jV) ^V^^;V\ -3- 
(4-:7>'l/;^P73i^/^) -3-t KP=¥t^7°Pt°::^->^ 

^^}V (2RS, 3RS) -2- [3- (1, \-^^y .^V-^)V\ - 

3- {A-y )V'^xiy ol^jV) -3-fc KP^v:/pt°;^^^ h (5. 9 7g, 17. 
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6 ^ y^/l^) ©X h7 t \^^ciyyy-:j^^y—j]^ (3 Om 1-2 Om l) ^m^MU 

x'2m'^(oAmhi- hv^j^ (18ml, S6^v ^/i^) ^Mx., ^ux^m^un 

6 ^^•fy-^m^i'/^XU^^^"a\'\ (2RS, 3RS) -2- [3- (1, 

:7;W;f pct^/v) -3- (4-7/W;^p ^^^^/W) -3-t Kn=¥i/:/Pt° 

(4. 4 8g, 8 2%) ^M^^^t LT#fCo 
rap 132-133'C 

IR V raax'^'^ (cm"0 2800-3300, 1709, 1606, 1512, 1385, 1304, 1226, 1178 

10 ^H-NMRCCDCls) 5 (ppm) 1.85 (3H, t, J = 18.2 Hz) 3.01 (3H, m) 5.06 (IH, s) 
6.99-7.39 (8H, m), 

7) (4RS, 5SR) -4- [3- (1, ^iXv^/P] -5- 

(2RS, 3RS) -2- [3- (1, 1 -v=7/^;^P^^/l') -3~ (4 

16 -7>'W;^a7*:=i/l') -3-t Kndf^^^ya f;^:/^ (4. 22g, 13. 6^y^ 
M (DT b7t:KP77:/(130ml) ^l^lc b y :^^/V'T ^ :/ ( 2 . 8 5 m 1 , 
2 0. 4 5 y */^) , v>7a::=/ky :/i?T>^K (3. 2 3m 1 , 14. 96 $y^ 

20 m^^^i^tco ^^•^y-mm^^7^vw^^^n\^\ (4rs, 5sr)-4-[3 

- (1, l-v'7/V;to^5^/V) ^Vv^/v] -5- (4-7/V;^n7 3i::^/u) -1, 3- 
;^dr-y->^y ::»'-2-;t> (3. 99g, 9 5 %) • ilrilfe^^B t UT#/c. 
mp 143-144t: 

IR V raax""" (cm" ') : 3231, 1763, 1608, 1512, 1386, 1300, 1230 
25 ^H-NMRCCDClg) d (ppm) 1.88 (3H, t, J = 18. 4 Hz) 2.29-2.38 (2H, m) 4.22-4.33 
(IH, m) 5. 17 (IH, s) 5. 79 (IH, d, J = 8. 0 Hz) 7. 06-7. 18 (4H, m) 7. 29-7. 39 
(4H, m). 

8) (IRS, 2 SR) -2-T^y-3- [3- (1, l-v^7yU;^naif-/^) :7a^ 
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(4RS, 5SR) -4- [3- (1, -5- (4 

-1, S-:t'^f-y^])i^y-2-:tl^ (3. 83g, 12. 5^ 

y^/u) ©^ij^y-zv (10 0ml) mm\^ 8 m^Tkmiti- j^7i<.mm (?. 

8ml, 3 9. o^y-^/p) smmmmm^Ltco S«7^. 7j^-e« 

T'iWlJlU (IRS, 2SR) -2-r^y-3- [3- (1, l-i;^y Mua^'f-jU) 
y3Lz:L)V\ -1- (4-y/U;tD73i-7U) -l-:7"p/-?y— 71^ (3. 0 8g, 8 8%) 

mp 101-102''C 

IR V max""" (cm"') : 3363, 1604, 1508, 1448, 1385, 1302, 1224, 1176 
'H-NMR (CDClg) 6 (ppm) 1.89 (3H, t. J = 18. 4 Hz) 2.39 (IH, dd, J= 10.4, 13.6 
Hz) 2. 82 (IH, dd, J = 3, 0, 13. 6 Hz) 3. 25-3. 34 (IH, m) 4. 69 (IH, d, J = 5. 0 
Hz) 7.03-7.11 (2H, m) 7.11-7.21 (IH, m) 7.26-7.41 (5H, m). 
9) N- [ (IRS, 2SR) -1- [3- (1, jVHr'^zs^'f'jV) ^V'l^fVl 

-2- {A.-yjV'^uyzi.:=.jv) -2-t Kp^v^cn^/i^] -4-y;V:tv2-i-i-y 

(IRS, 2 SR) -2-T5;y-3- [3- (1, l-v^^/l^i^a-poi^/k) y^^^yl^] 
-1- (4-7/U;ra7ccc:::/^) -l-7°a/-«y-/W (0. 40g, 1. 4 2 5 U ^/V) 

(DT± b::^MJ/^(iOml) :^^^}::4-7/^;^-P•:^:7^ i^>-l-:fyji-^ymiO. 

2 8 3 g, 1. 4 9^];^/l^), 1-t Kn^V-O-i/byry-zHTRfR!^ (0. 
2 2g, 1. 4 9^]) ^/U) ^;!jPx.. Mc'^K 1 ( 3 -v^^ f-jUT ^ / 7° 

n tVk) :tijU:^i>yC ^ h^mMM (0. 2 7 g, 1. 4 9 5 U^/V) ^Mx.. 

^^yy-i— (-^^^rf-^' : 5 : Is 2:1), ^(^^, Sl^^g (^dr 

i^V-g^^rn^/W) T*i^tiU N-[(1RS, 2SR)-l-[3-(l, l~x>y )V 

is-xi=s^i-)V) ^yj')V\ -2- (4-7/^;t-P7a^— /u) -2-t Kp^v'^5^/w] - 
4-7/l-;tD-i-^:7bT^ K (0. 52g, 81%) tr^&l^^ i: tT#fCo 
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mp 182-183^; 

H-^-fit: C, 69.85; H, 4.81; N, 2.91 
MMiM' C, 69.86; H, 4.75; N. 2.74 
5 IR V max""" (cm'^) : 3277, 1641, 1626, 1601, 1512, 1425, 1307, 1230 

'H-NMRCCDCla) 5 (ppm) 1.84 (3H, t, J= 18.0 Hz) 2.84 (IH, dd, J= 10.2, 14. 1 
Hz) 3. 07 (IH, dd, J = 4. 2, 14. 7 Hz) 3. 55 (IH, s) 4. 72-4. 81 (IH, m) 5. 08 (IH, 
s) 5.92 (IH, d, J = 8. 7 Hz) 6.98 (IH, dd, J = 8. 1, 9.9 Hz) 7.05-7.15 (3H, 
ra) 7. 27-7. 48 (7H, m) 7. 50-7. 55 (IH, ra) 7. 75 (IH, d, J = 8. 7 Hz) 8. 07 (IH, 
10 d, J = 8.7 Hz). 
MMM 3 6 0 

N- [ (IRS, 2SR) -1- [3- (1, J^^/l^) ^^/v^yv] -2- 

(,A-y;V:tny s^:=-;V) -2-t \?u^i/ziL=f-jV] -6, 7-v?t KD-5H-^i^y 

15 (IRS, 2 SR) -2-r^y-3- [3- (1, l-i^7/W;^naif^/U) 7cc^/U] 
-1- (4-7/v;tn7^— -l-7°p^^Vw^ (0. 4 0g, 1. 4 2^y^/w) 
<r>r± h- hy/l' (l Om l) W-MzQ, I-PM Kp-SH-^^'V^ [a] ^y^n . 
^zfv-y-l-:^jv:^>^ (0. 2 8g, 1. 4 9^1)^/1-) , 1-t KP^v-^iX 
h y T /-/H 7K?P#? (0. 2 2g. 1. 49%])^/V) ^mx.. ^^^1-^ 

20 =f-/v- 3 - ( 3 ^/i^T ^ y y p tvk) ^ Ymk^ ( 0 . 2 7 g , . i : 

1) > (-^^f-^-g^^^f-/^) T'ffl^U N- [ (IRS, 2SR) 

25 -1- [3- (1, l-i^^/l^^P^f-yP) ^yJjV] -2- (4-7/V;^a ^^ci^/W) - 
2-t Fpdri^a^f-/^]. -6, 7-v^t: KP-5H-^:/y. [a] p ^T't' 1 - 

;(7/^/}?:afi^$ K (0. 5 0g, 7 8 %) ^.^fel^a^Bi LT^fc„ . 
mp 170-1711C 

IRvmax'"'(cm'^): 1639, 1510, 1448, 1385, 1305, 1222, 1174, 1086 
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th^^ii: C, 72.64; H, 5.89; N, 2.92 
MBM- C, 72.61; H, 5.91; N, 2.65 

/H-NMR (CDCI3) 6 (PPm) 1.87 (3H, t, J ^ 18. 3 Hz) 1.96-2.04 (2H, ra) 2.15-2.21 
5 (2H, m) 2.63-2.67 (2H, ra) 2.78 (IH, dd, J = 10.8, 14.4 Hz) 3.01 (IH, dd, 
J = 4.5, 14.7 Hz) 3.70 (IH, d, J = 3. 3 Hz) 4.65-4.72 (IH, m) 5.03 (IH, t, 
J = 3. 9 Hz) 5, 72 (IH, d, J = 7. 8 Hz) 5. 90 (IH, . dt, J = 5. 1, 12. 0 Hz) 6. 16 
(IH, d, J = 11. 7 Hz) 6. 93 (IH, dd, J = 1. 2. 7. 5 Hz) 7. 04-7. 15 (4H, ra) 7. 25-7. 31 
(2H, m) 7.34-7.38 (2H, m) 7.41-7.46 (2H, m). 
10 MMM 3 6 1 

t e r t->^'f-/U (IRS, 2RS) -2-\i \fX2^i/-2- i2-y3^^;U-l, 3- 
f^Ty'-;V-4-^/U) -1- [3- (1, 1, 2, 2-7" Vyyji-:tr2zr.].e^iy) 

1) ^f-/l^3-:t^y-3- (2--7:j^^/U-1, 3-^T>^-/W4— f /^) :/p t';^ 
15 h 

2-y:l:.^/l'-l, S-f■Ty—^u~4-:fy;u^^ym{ls, 4. 8 7KV'=e/v)(D 

7^h7t:Kt377^ (10ml) ^?^}CN, N' ^ ^'^—jv ( 0 . 

8 7g, 5. Zl ^'t^^^fV) ^Mx., "^mX-Z^WiW^X^^y^ ^■^VyA YWk^ 

^SLfco S^J(^:^#Ufc':^;^=I/^^calf^/^/^^ KP'i^V-x'ci^— h (0. 7 8g, 

20 5 . 8 4 ^ y (D'rhvMYv^yyy (lomi) mm^'7i^^>-y^J^:^ h ^ 

(0. 3 4g, 2. 9 2$y^/v) ^m^. maT-BtF^M#ufc^. mm^ 

7V=A : 1) ^^/^3-;r=¥y-3- {2~y , 2>-=f-rV—}V- 

4-1'/^) yDt°;^^-h (1. 2 9g, 9 6%) ^Mfei^^ i LT#fCo 
mp 66-68^ 

IR V max"*^ (cm"') : 3117, 1739, 1693, 1628, 1483, 1304, 1219, 1153, 1028 
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^H-NMRCCDCla) 8 (ppm) 1.24, 1.34 (3H, each t, J = 7.0, 7. 2 Hz respectively) 
4. 15 (1. 2H, s) 4. 21, 4. 28 (2H, each q, J = 6. 8, 7. 2 Hz respectively) 6. 21 
(0.4H, s) 7.41-7.49 (3H, m) 7.83 (0.4H, s) 7.93-7.99 (2H, in) 8.19 (0. 6H, 
s) 12. 16 (0. 4H, s) 

5 2) ^f^;W3-;^=¥y-3- (2-7*ci/Wl, 3-f-Ty^/W4-l'/l') -2- [3 

- (1, 1, 2, 2-x h7 7/i-;^o^ h=¥v') -<yz^/u:\ h 

3- (1, 1, 2, 2-7^ h^7yV;tn:3i ^drv') ^>:i?/UT;V=i— /V (5. 53 
ml, 2.4. 7 ^ y^yl') ©g^^^^^/I^ (5 Om 1) ^l^tC M;^f=-yl-7^>' (5. 

2ml, 3 7. 0 5 ^y^;v) ^iPx.7K?^TT^ ny-f F (2. 

10 1ml, 2 7. 17 KVe/U) ^mTL. t(Dt.1^.3 0:^mm,WLfCo m\^tc^^ 

3if-y^3-;^=3ry-3- (2-:7a:.->'Wl, 3-^r f /l^) T^d 

h (6. 8 0g, 2 4. 7 5 y ^v'V) <7)v?^ h=arv/^i?:^ (5 Om 1) ^I^^tK?^ 

U 7jc^{b-:?-M; (6 0%, 0. 9 9g, 2 4. 7 ^ U ^/v) tKJ'^T 

15 T3 O^e-lt^Ufc^. ?iiyU-h(Di>?< h'^i^^^^' (50ml) mm^MK.. M 

5:1) T'iitML> ^^/V3-;^-'^y-3- (2-73ic:i/W 1 , 3-^T>/— /W4- 
20 -fyk) -2- [3- (1, 1, 2, 2-7" l>^v^) ^^v=/k] t":^ 

h ( 8 . 6 5 g , 7 3%) VX^tCo 
IR V max"^' (cm"') : 1736, 1691, . 1612, 1587, 1487, 1467, 1444, 1197, 1122 
'H-NMR (CDCI3) 5 (ppm) 1.12 (3H, t, J = 7. 2 Hz) 3.37 (2H, m) 4.12 (2H, q, 
J = 7.0 Hz) 4.84 (IH, dd, J = 7. 0, 7.8 Hz) 5.87 (IH, dt, J = 2.8, 53.0 Hz) 
25 7.02-7.06 (IH, m) 7.18-7.32 (3H, m) 7.44-7.51 (3H, m) 7.94-7.98 (2H, m) 8.19 
(IH, s), 

3) cn^/ua-t Kn^r-y-S- (2-73ic:^/Wl, 3-^7'/— 7^-4-^/1^) -2- 
[3- (1, 1, 2, 2-xh7 7/^;^Dcnhdpv^) :/nt°;^;|'.^ls 

mt^^ (3. 41g, 25^y ^/l^) O^-T^l^mUW ( 5 O m l ) (^TK^-fb 

» 

677 



wo 02/059077 PCT/JP02/00532 

■ 

^^Mi-hV t^J>> (1. 89g, 50^])^/U) ^Mu-vM^^(Dt.t.2mmw^ 

LfCc ^^^^6)iU t(D6m\^^f-/l^3-:t^y-3- ( 2-:7^::^;W 1 , 3- 
^Ty-/W4-^/^) -2- [3- (1, 1, 2, 2-7" b7 7/V;^n^bdriX) 

7°Ptr;^^'-h (6. Olg, 12. S^y^/W) (D=c—'tjI^ (4 0ml) 

:n^7U=6 : 1, 4 : 1) T*fSML-. ^5=-/^3-fc Knd5^v'-3- ( 2-7a:c:^7P- 1 , 
3-5^Ti/-/W4--l'/l^) -2- [3- (1, 1, 2, 2-x h7 7/^;?j-pa: h:3^i^) 

10 :/Dif;^^-h (4. 6 1 g. 7 6%) ^\^t tT#fc„ 

IR V max'^Mcra'O : 1726, 1612, 1587, 1460, 1302, 1277, 1197, 1120 
'H-NMRCCDCla) 8 (pprn) 0.96-107 (3H, m) 2.93-3.15 (2H, m) 3.36-3.49 (IH, m) 
3. 54 (0. 74H, d, J = 5. 2 Hz) 3. 69 (0. 26H, d, J = 9. 4 Hz) 3. 99, 4. 01 (2H, each 
q, J = 6. 8, 7. 0 Hz) 4. 94 (0. 26H, dd, J = 5. 6, 9. 6 Hz) 5. 18-5. 23 (0. 74H, m) 
15 5. 85, 5. 89 (IH, eaph dt, J = 3. 0, 53. 0 Hz) 6. 99-7. 32 (5H, ra) 7. 39-7. 47 (3H, 
m) 7.89-7.95 (2H, m) . 

(v'^-irT^'^COJtli 4.94ppmt 5. 18-5. 23ppin O ©H^it J: 19 2.8:1 t 

4) 3-t KPdf^^-3- (2-:7aic:i/wi, 3-^T:/—;\^-A-^;v)-2-l3- 
20 (1, 1, 2, 2-'rY7yf^:^x2a^Y^-y)^iy-^jv]':fn\^:^l/^ 

^^/VS-h Kn=3{^v'-3- {2-ya:.::^;U-l, 3-f^Ty'-/W4-^yU) -2- [3 
- (1, 1, 2, 2-r b7 7/W;^naihdrV) -<;/v'/V] h (6. 2 

8 g , 13. 0 ^ y (DT h 7 t Kn 7 7 y-^^ J —)V ( 2 0 m 1 - 2 Om 1 ) 

wmc^m.-^ 2%'^(oimi\'cf (i7mi, 34^y ^^v) ^t^^^ -m, 

-1, 3-5^Ty-/W4-'l'yV) -2- [3- (1, 1, 2, 2-t h 7 :7^^^p^ 
i/) -<^v?;^] 7'nl:';r:/i? (5. 5 1g. 9 3%). LT#fCo 
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IR V max"^^ (cm"0 : 250-3300, 1707, 1612, 1587, 1458, 1278, 1197, 1120 
'H-NMRCCDCls) 6 (ppm) 2,85-3.14 (2H, m) 3.39-3.52 (IH, m) 4.93 (0. 33H, d, 
J = 5. 8 Hz) 5. 24 (0. 66H, d, J = 4. 4 Hz) 5. 81, 5. 85 (IH, dt, J = 3. 0, 53. 0 
Hz, J = 3.0, 56.0 Hz respectively) 6.98-7.31 (5H, m) 7.39-7.45 (3H, m) 
5 7.82-7.89 (2H, m). 

(V>i:T>'f'COJt{l 4.93ppmi: 5.24ppm (D\f^^ (D^^lt^^ 2:1 i^^L 
^C„ ) 

5) 5- (2-73i^;Wl, 3-f-Ty-/l--4-4;l^) -4- [3- (1, 1, 2, 

10 3-t (2-73r::^/W-l, 3-^Ty-/W4— fyv) -2- [3- (1 , 

1, 2, 2-r h7>'>'^:tD:t l>drv/)^:/v?7^] :/n t°;t:^i& (5. 2 3 g, 1 
1. 4 8^y^;^) (^7"h7fc: Kn77> (1 20ml.) MMl^h V ^'f/i^T^y 
(2. 40ml, 17. 22^y ^/V-) ^ i^yzazi^jVV ymTi^^ K ( 2 . 7 3ml, 

12. 6 3^ y^/v) 5mm:bmm'MLfc. mm^^i^u mB^i^^^x^ 

J^X^im. ^iii^ LfCo amir y ^ ^Ji^^ 7 iJ' o -7 b :7 ^ - 
'^f-:^ : @^^^5^>'V= 3 ; Is 1.: 1) T'MI^U 5- (2-7^=^/1^1, 3-^T 

-4- [3- (1, 1, 2, 2-7" h7:7/^:;e-nai hdr-» 
-1, 3-:t^^-/]}i^y-2-:ty (4. 5 7g, 8 8%) ^mn^:^^/^tLXn 
20 fCo 

IR V max"" (cm"') : 3260, 1761, 1612, 1587, 1462, 1302, 1277, 1197, 1120 
^H-NMRXCDClj) 6 (ppm) 2.33 (0. 66H, dd, J = 11.0, 13, 8 Hz) 2.71 (0.66H,. dd, 
J = 4, 0, 14. 0 Hz) 3. 01 (0. 33H, dd, J = 8, 8, 13. 8 Hz) 3, 26 (0. 33H, dd, J = 
5. 0, 13. 4 Hz) 4. 27-4. 51 (IH, m) 5. 20 (0. 66H, ra) 5. 42 (0. 33H, d, J = 5. 5 Hz) 
25 5.30-5.50 (0, 33H, br) 5.61-5.65 (O. 25H, m) 5.87-5.91 (0. 5H, m) 6.00 (O. 66H, 
d, J = 8. 2 Hz) 6. 13-6. 16 (0. 25H, m) 6. 95-7. 19 (3H, m) 7. 19-7, 47 (5H, m) 
7.90-7.95 (2H, m). 

6) t e r t-T'^/W (4R S, 5RS) -2-:t^y-5- {2-7 , 3- 
f-ry-/V-4-4/U) -4- [3- (1, 1, 2, 2-7" b^v-) 
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5- {2-yaL=^jV-l, S-^ry-/\^-4-^M -4- [3- (1, 1, 2, 2- 

* 

T,hyyj\^:tua^Ve<^i/) -i, 3-:t^-f)/])V^y-2-^y (4. 4 3 

g, 9. 79^y^/^) (DT±Y:^hV^i^ (5 0ml) mm^i>-t e r t--:/^^}^ 
-i^;«7— 7}?;^— h (2. 5 8g, 11. 8 5:y^;u) 4- (^✓'p(^/WT^ /) t°y 

i^>' (0. i2g, 0. 9 8 5:y^/v) SriK^jjpx. Mja^-^jtif L-fco mm^t 

hyl.a^>^=4 : 1 : 1) TM^U t e r t-^f-/U (4RS, 5RS) -2-:^^ 
y-5- (2-yx.:=^jy-l, ^-^T-/—)V-/^-y{)V) -4- [3- (l, 1, 2, 2- 

h (3. 4 0g. 6 3%) ^m^^irA)Vt\.xmz.. 

(4RS, 5RS) #: (more polar) 
IR V max"^ (cm-O : 1824, 1724, 1612, 1587, 1489, 1464, 1356, 1116 
^H-NMRCCDCla) 6 (ppm) : 1.49 (9H, s) 2.78 (IH, dd, J = 8. 2, 14. 0 Hz) 2.94 (IH, 
dd, J = 4. 6, 13. 8 Hz) 4. 98-5. 08 (IH, m) 5. 79-5. 83 (IH, m) 5. 82 (IH, dt, J 
= 3.0, 53.0 Hz) 6.69 (2H, d, J = 7.4 Hz) 6.81 (IH, d,. J = 8.0 Hz) 6.99-7.07 
(IH, m) 7.15-7.29 (IH, m) 7.34-7.43 (3H, m) 7. 68-7. 73 . (2H, ra). 
r^'^ (4RS, 5 SR) ^ (less polar) 

IRviDax"^(cin-0 : 1871, 1724, 1612, 1587, 1489, 1464, 1356, 1116 
'H-NMR(CDCl3) 6 (ppm): 1.59 (9H, s) 3.06 (IH, dd, J = 8. 8, 13.6 Hz) 3.44 
(IH, dd, J = 4. 2, 14. 0 Hz) 4. 73-4. 81 (IH, m) 5. 28 (IH, dd, J = 1. 2, 3. 0 Hz) 
5. 90 (IH, dt, J = 2. 8, 53. 0 Hz) 7. 18-7. 25 (4H, m) 7. 34-7. 45 (4H, m) 7. 82-7. 87 
(2H, m). 

7) t e r t-T^^/l^ (1 RS, 2 R S) -2 -t: '^v'- 2- ( 2-:7cc::^vW 1 , 
3-^T/->'V-4-^/V) -1- [3- (li 1, 2, 2-T h7 7/^;f pen hdr>:/) 

t e r t-T/f-ZW (4RS, ^"^^^ ^=.}V-\ , 3-^T 

/W4-^/^) -4- [3- (1, 1, 2, 2-7" by^yu;^^^^ b^i^) ^yv?/l/] 
-1, Z-'^^irV3^J^-y-Z-ti)^i$>^%^V—V (3. 17g, 5. 74^y^7k) 

680 



wo 02/059077 PCT/JP02/00532 

(D;^^ /-/l' (6 0ml) mm^lM'^^Mi\^i'h]} t^J^ (6. 9ml, 6. 95 

5 2 R S) -2-t Kc2^v^-2- (2-7aic:^/Wl, 3-^7^— /W4-'l'^t') -1- [3 
-(1, 1, 2, 2-7" h7 7/V;tDa^ b^^rv^) ^i^-;;?/!^] aif-/W;<7w^^-h (l. 

7 2g, 5 7%) ^^felS^i! LT#fe„ 
mp 127-128'C 

IRvmax'"^(cm-0 : 3341, 1691, 1612, 1587, 1508, 1558, 1367, 1278, 1195, 1167, 
10 1122 

^H-NMRCCDsOD) 8 (ppm) : L 39 (9H, s) 2.80 (IH, dd, J = 6.0, 14.1 Hz) 2.92 
(IH, dd, J = 8. 7, 14. 1 Hz) 3. 96 (IH, d, J = 6. 0 Hz) 4. 29-4. 34 (IH, m) 4. 97 
(IH, s) 5.22 (IH, d, J = 5.8 Hz) 5.88 (IH, dt, J = 2. 7, 53.7 Hz) 7.07 (2H, 
s) 7. 12 (IH, d, J = 7. 2 Hz) 7. 24-7. 30 (2H, m). 7. 44-7. 46 (3H, m) 7. 95-7. 98 
15 (2H, m). 

MMM 3 6 2 

4-7/^;tn-N- { (1 RS, 2RS) -2-t Kc2^i/-2-.(2-7 3i:::^/^-l, 3- 
f^T^/-/W4-'l'/^) -1- [3-- (1, 1, 2, 

20 1) (IRS, 2RS) -2-T3;/-l- (2-7a^^/Wl, 3-^7/— /V-4- 
^;W) -3- [3- (1, 1, 2, 2-r h77/k;^P^ h^V) -l-T'P 

t e r t-T'^/W (1 RS, 2 R S) -2-t Kn^i/-2- (2-:7a^::^/Wl , 3- 
y'— ;w 4 -'f /v-) -1- [3- (1, 1, 2, 2-T h7 7/W;to^h^v^) 
25 v^/l-] ^^;v;!57w^;^— b (1. 6 7g, 3 . 1 7 5 y ^/l') (^iJ' n a Tjs/l^A ( 2 
0 ml) b y :7;U:t.Pi^i? (2 0ml) ^APx.. ^?UT?-B#^m#LfCo U 

d{^f->^-@|^ai^/W) T^ltl^L. (IRS, 2RS) -2-T5y-l- (2-7rczi/V 
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-1, 3-'^Ty-JU-4-^j]^) -3- 13- (1, 1, 2, 2-y'hyyji^:tu:i^Y^ 
i^) 70.^/1-] -l-yn/V-/l- (1. 17g, 8 7%) ^m€,'^^tLxmZo 
mp 128-130''C 

s 

IRvmax™''(cm'^) : 3300, 1676, 1462, 1199, 1126 
5 'H-NMR (CDCI3) 5 (ppm) : 2. 76 (IH, dd, J = 7.8, 14.1 Hz) 3.00 (IH, dd, J = 
6.3, 14. I Hz) 3.77-3.83 (IH, ra) 4.93 (IH, dd, J = 0. 9, 4.2 Hz) 6.27 (IH, 
dt, J = 3.0, 52. 5 Hz) 7.07 (IH, d, J = 8. 1 Hz) 7.16-7.20 (2H, m) 7.33 (IH, 
t, J = 7. 8 Hz) 7. 46-7. 49 (4H, m) 7. 93-7. 97 (2H, m) . 

2) 4-y/U:tu--N- { (IRS, 2RS) -2-t Kl3dev'-2- (2-7a^::i/W 
10 1. 3-^Ty^-/U-4-^/U) -I- 13- {1, 1, 2, 2-Th7'7jU:ttt:^h^ 

^>i^/u2 -1-i-y }^T^h^ 

(IRS, 2RS) -2-T^y-l- (2-7ai^/P-l, 3 -^ry' -/W 4—1' /U) 
-3- [3- (1, 1, 2, 2-x h7:77V;^-pat hdrix) ^o^::^;!^] -^-7'p/^V — 
/^(Sllmg, 0. 73^y ^/k) (DN, N-i>p< =^JU:^/VJ^T ^ K (10ml) 
15 Mmii^4-y/U:ttii-y^uy-l-^/i.t^y^ (I S Sj^g^ 0. 705!J^/u), 

1-t: Kadrix-O-y hyTy-/H7K?P«^ (112mg, 0. 73%])^7U) ^ 
*PX.> 1 -ai^/V-3- ( S-v'^ ^^/VT 5 7°D tW) ;i7;l'^^v^-r ^ K:^^:^ 

(I40mg, 0. 735:y ^Mk-s ^BX^ 3 B ^jf^l^ Lfc^ @^^:t5=-/l^T' 

^^^/W=-5 : 1^ 1:2), ^(Z)^, Sii5^^ (^^f-^-i^i?:i^^^U) -CltMb, 
4-:7/k;e-o-N- { (1 RS, 2RS) -2-fc: KP=3ri^-2- (2-7a:=/^-l, 3- 
5^Ti/-/^-4--f/V) -1- [3- (1, 1, 2, 2-7" hyyMx2^Y^iy) 

-l-iry K (2 1 7nig. 52%) ^m^m^il LT#fCo 

25 mp 148-150^: 

IR V max"®' (cm"^) : 3258, 1641, 1514, 1462, 1197, 1124 
TD^r^-^lf^iiCCjiHjaNaOaSFg tLX 
H-^-flL: C, 62.20; H, 3.87; N, 4.68 
C, 62.06; H, 3.78; N, 4.63 
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'H-NMRCCDClj) 8 (ppm) 2. 95 (IH, dd, J = 6. 0, 13. 6 Hz) 3.13 (IH, dd, J = 5. 6, 
14. 0 Hz) 3. 95 (IH, d, J = 6. 0 Hz) 4. 89-5. 02 (IH, ra) 5. 08-512 (IH, m) 5. 87 
(IH, dt, J = 2.8, 53.0 Hz) 6.99-7.08 (4H, ra) 7.21-7.59 (8H, m) 7.81-7.86 
(2H, ra) 8.09-8.15 (2H, m). 
5 MMM 3 6 3 

N- { (IRS, 2RS) ~2~t (2-y ^:=-/U- 1 , Z-^rV—)V- 

4-r/l') -1- [3- (1 , 1, 2, 2-'f\^yy)\^irxi3Ly-d^^y)^V^^)V\:x.-f' 
}V\ -6, 7-v>t Kn-5H-^:/>^ [a] u^-fr^y-X-)) % K 

(IRS, 2RS) (2-7cnc:^yWl, ^-^T:/—fV-A.-^?V) 

10 -3- [3- (1, 1, 2, 2-T\'yy)Virn:^Y^-y)ya^=.}V\-\-':fxi/<;-^ 

v'VOlOmg, 0. 7 3 ^ y^/W) (^T^ M;/V (1 0ml) ^?^{C6, 7 
-v?t KP-5H-^i/y' [a] xi^-fTy-\-^)Vi!^Vl^ (I3 2mg, 0. 
70^y^yl^) , l-t KP^V^y/hUT^— /H7kfO#l (I12mg, 0. 
7 3 5: y ^/U) -^Mtl^ ft^l^l 1 3 - ( 3 ^)V7 ^ y y P tVW) 

15 Jj<v?-f (140mg, 0. 73^y ^/W) ;^AP;t. ^Ml? 3 0 ^^J^b 

■ ■ 

- (^dri^:/ : |^^a:^/U=5 : 1, 2:1)^ ^<^^> (^=¥i^:/-|^^ 
^^;V) -TrMMU N- { (iRS, 2RS) -2-t Kp^V-2- (2-7ai:=/W 
20 1, 3-^Ti/— f/l^) -1- [3- (1, 1, 2, 2-t h7 7/'^;tPa^ h=¥ 
V) ^^^v'/P] :^f-)V] -6, 7-v^t KP-5H-^:/y [a] v- ^ p ^T't 1 - 
J^;/^:^^^^- 5 K ( 2 4 7 m g , . 5 9%) ^il#.MfH i LT#fc„ 
rap 137-138°C 

25 C,-64.42; H, 4.73; N, 4.70 

%W^- C, 64.34; H, 4.64; N, 4.55 
IR V max™"" (cm"^) : 3265, 1641, 1512, 1304, 1195, 1122 

^H-WMR(CDCl3) $ (ppm) 1.96-2.05 (2H, m) 2.12-2.22 (2H, ra) 2.64-2.70 (2H, 
m) 3. 00 (IH, dd, J = 6. 2, 14. 2 Hz) 3. 14 (IH, dd, J = 8. 6, 13. 8 Hz) 4. 34 (IH, 
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d, J = 5. 8 Hz) 4. 75-4. 89 (IH, m) 5. 08 (IH, dd, J = 2. 6, 5. 4 Hz) 5. 88 (IH, 
dt, J = 3.0, 53.0 Hz) 5.94 (IH, dt, J = 5.6, 11.6 Hz) 6.36 (IH, d, J = 11.8 
Hz) 6. 50 (IH, d, J = 8. 0 Hz) 7. 04-7. 34 (8H, m) 7. 42-7. 47 (3H, m) 7. 89-7. 93 
(2H, ra). 

MWl 3 6 4 

N- [ (I RS, 2 SR) -1- (4- t e r t-'f^f'/U^yi^/U) -2- (4-77k;tP 
:7j^^;W) -2-1: ]^u^i^a^^;u2 - 5-7/V;tD- 1 -"^7 hT 5 K 

(IRS, 2RS) -2-r^y-3- 14- (t e r t--f^M ^yi^/i^:i -1- 

(4-y/i^:t^'73^^;u) yx2/^y-i-:^^;u (o. 22g, 0. TO^V'^M 
(DN, N-i?7«f-yU/js/^i^T^ K (10ml) MM^5-y/U:^ui-y-$fuy-i- 

(1 2 2mg, 0. 64^y^/W^ }^u^iy^yy \^ ]) 

/i^iTKlpi^ (i0 8mg, 0. 7 0 5:y^/k) mu^. M'^^^l-^'f-J^-S- (3- 

v?7« ^/^T ^ y T'a tVl-) :iJ/U-t<i^^ ^ h^mm^ (1 3 4mg, 0. 7 0^ y^/k) 
;\^^vJ^^xi-^Y^'yy'<- {-^^^y\mWi^=f}i^=2 : l) , 

{^^■^y-m^:3^^;V) T-millU N- [ (IRS, 2SR) -1- (4-t e r t- 
y^^/l^-<>"^/k) -2- (4-7/^;e-n:7 3^=/l^) -2-t Ko=¥v'^^y^] -5-:7/^ 
;^n-i-^7hT^K (15 3mg, 5 0%) •^m^l^^nhX.xm^o 

rap us-ug^c . 

tf-^iiS: C, 76.09; H, 6.17; N, 2.96 
HSlHiS: C, 76.02; H, 6.16; N, 2. 78 
IRvmax'"^(cin-^) : 3267, 1637, 1508, 1412, 1244, 1224 

'H-NMR(CDCl3) 8 (PPm) 1.31 (9H, s) 2.73 (IH, dd, J = 10.8, 14.4 Hz) 3.03 
(IH, dd, J = 4. 5, 14. 4 Hz) 3. 82 (IH, d, J = 2. 6 Hz) 4. 77-4. 84 (IH, m) 5. 06-5. 08 
(IH, m) 5.84 (IH, d, J = 5.6 Hz) 7.04-7.17 (6H, m) 7.26-7.57 (6H, m) 7.59 
(IH, d, J = 5.6 Hz) 8.14 (IH, d, J = 5.4 Hz). 

MW^i 3 6 5 
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N-[(1RS, 2SR)-l-(4-ter t-y^^JV^^^J/V) -2- (4-7/V;d-p 
(IRS, 2RS) -2-T^y-3- [4- (t e r t-l/f^/U) ^yv'/U] -1- 

(4-:7/i/;^o:7a.c^;k) 'fvi^-<y-i~:t—;v{0. 34g, 1. i^y^;w) (O 
6 N, N-i^^^/wj^/viNT^ F (10ml) ^^gjc 5-^ o P':^7^ vy- 

y^(2 0 8mg, 1. 05:y^/w)x i-h Ko^^:x^^^y> y T>^— /HTKfP 

i^(170mg, 1. 1 5 y-^e/u-) Sr;!«I;ts S^fJil-^^^yi-S- (3-v^7<f-/ur 
^ y T'D -XlJV^^-J^^ VW^M. (210mg, 1. l^y ^iP;t> ^ 

n-rhi7-9 7>f- (^'Jf^i^y : @^i?^^>'V= 2 : l) . (^'^r-y-i/ 
-g^^:3i5^/k) T*t^U N- [ (IRS, 2SR) -.1- (4-t e r \.-y^;V^y 

v^/W) -2- (4-7y^;tn7 -2-t Kndri/ji^^/v] -5-:?' p n-l-'t'^ 

hT^ K (2 6 Smg, 5 7%) tril&^H^i L-C#fCo 
15 Tcm^WCsoHasNOaClFg i LT 

. H-^-fS^ C, 73.53; H, 5.97; N, 2.86 

MW^-- C, 73.68; H, 5.93; N, 2.75 
. IR V max"^ (cm"0 : 3261, 1637, 1508, 1222, 1157 

'H-NMR(CDCl3) 6 (ppm) 1.31 (9H, s) 2.72 (IH, dd, J= 10.6, 14.2 Hz) 3.03 
20 (IH, dd, J = 4. 4, 14. 4 Hz) 3. 73 (IH, d, J = 3. 6 Hz) 4. 72-4. 86 (IH, m) 5. 03^5. 07 

(IH, m) 5. 83 (IH, d, J = 8. 4 Hz) 7. 01-7. 13 (5H, ra) 7. 15-7. 47 (6H, m) 7. 56 

(IH, dd, J = 1.0, 7.6 Hz) 7.70 (IH, d, J = 8. 8 Hz) 8.31 (IH, d, J = 8.4 Hz). 

HJfeM 3 6 6 

N- [ (IRS, 2SR) -1- [3- (^-;t^yf^/^:^=¥v') ^V-J^V] -2- (3- 

26 ^tixiy^=:-jv) -2-t Kpdj^v^oc^/k] - A-y ;V:^u~i-i-y vr^ K 

;?tf-;P3-t KP'^rv'-O^y^— h (7. 6 8g, 5 0. 5 5: y ^7l/) ON, N- 
v^pf^y^Ji^/l^i^T ^ K ( 1 0 Om 1 ) ^m^^^-^ y»>A(13. 96g, 101 

^ y ^jv) , 3 ?>ifb^;r^:x5^/u ( i o g, so. 5 ^ ^M^^ i o o°c 
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(^dr1hy : @^i^ni^/v= 2 0 : 1, 10:1) T*^^Mt^ ^^/U3- 
■^y^/\^:t'^iy) -<yy3i--h (4. 6 9g, 4 2%) ^Mfe^PJ;t^/uir LT# 
5 fco 

IR V max'®^ (cm-') : 1724, 1601, 1587, 1489, 1477, 1444, 1400, 1365, 1292, 1278, 
• 1224 

^H-NMR (CDCI3) 6 (ppm) 1.04 (9H, s) 3.63 (2H, s) 3.91 (3H. s) 7.10 (IH, ddd, 
J = 0.8, 2.6, 8.2 Hz) 7.32 (IH, t, J = 7.8 Hz) 7.54-7.56 (IH, m) 7.60 (IH, 
10 dt, J = 1.4, 7.8 Hz). 

{^ir^^y^jv-^^-y) Y (4. 5 1 g, 20. 3^y^ 

• M Oxb7tKn77:/ (lOOml) Wmz.m^~fXim{\:.^)=f'Oi^r)VX:=. 

!>A(1. 93g,50. 75^!J ^ii^fi-f o^)Px.T^^aT 2 ^WiW^ tfc„ 
15 tK ( 2m 1) , 1 5 yoimW^-r V U !>A7R^|^ ( 2 m 1) , tK ( 6 m 1) 

(3. 8 1g, 9 7%) ^ilfe@B^:t-r7Wi LT#fCo 
20 IRvraax'^'(cnrO: 3231, 1601. 1585, 1489, 1477, 1448, 1400, 1363, 1259, 1155 
'H-NMR(CDCl3) 6 (ppm) L03 (9H, s) 1.81 (IH, br) 3.59 (2H, s) 4.65 (2H, s) 
6.80-6.93 (3H, m) 7.25 (IH, t, J = 7.6 Hz). 

3) 6-3i5^>>k2- [3- (^^;r^>^/^;^-^i/) -O^v'/U] -3- {Z-'^ nuy 

26 3- {^:t^y^/l^:^^Zy) -^^v^/VT/V-^— ;w (3. 7 6 g, 19. 4^y^ 
/V-) (Om^^^/l^ i4Qm\) Wm^hV^i'/l^T^y (4. 0 6ml, 29. 1 
^ V ^/u) SriIl;t7K^^T-ep^ ^ p^-TKd. 65ml. 21. 3 

1 
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ai^/U3-(3-^Dn73i-/k) -3-;^^yypt°^^-h (4. 4 0g, 19. 

0%, 0. 7 8g, 19. 4^y^/^) -kM^. %^yX-SQj^W^\.fz.^, ^ 
l^-fOv^pi Y^i/:x.^l/ (3 0ml) W^-^M^L. mMX^H^-^W^Lfz., K/i&i^ 

K^u-rY^yy^- (^:3s^f->' : 5^/1^=1 5 : 1. 7:1) T')ftML. :t 

f-jU2~ 13- ^y-J/W] -3- (3-i^ p a^o^::^/!^) -3- 

;t^yrPfc°:t^^-h (7. llg, 9 1%) ^^n^:t-^jUtLXmc. 

10 IR V max"^^ (cm-O : 1736, 1691, 1585, 1475, 1448, 1365, 1255, 1226, 1159 

'H-NMR (CDCI3) 8 (ppra) 1.01 (9H, s) 1.14 (3H, t, J = 7. 2 Hz) 3.28 (2H, d, 
J = 7.4 Hz) 3.52 (2H, s) 4.12 (2H, q, J = 6.8 Hz) 4.55 (IH, t, J = 7.4 Hz) 
6,69-6.78 (3H, m) 7.11-7.18 (IH, ra) 7.33-7.41 (IH, m) 7.49-7,55 (IH, ra) 7.82 
(IH, dt, J= 1.0, 7. 6 . Hz) 7.90-7.92 (IH, m). 

15 4) ai^/v (2RS, 3RS)-2-[3- (■^>:t^:y^>'V;t^v') ^>^v?7l/] - 
■3- {3-^ uuya^c^M -3-t: KP^^i/yp t:°^^— h 

UitM.^ (4. 7 5 g, 3 4. 8 ^ (D^—'TJ^mMM (6 0ml) (CtK 

m\^7i^^^i-hV '^7J^ (2. 64g, 69. 65:y^/^) ^mUXM^^<D^^2 

20 -3- {3-i^X2X2yaL=^/U) -3-:t^y:fu\i':t^^h (2. 6 4g, 

6 9. 6 ^ y ^e/U) (D^^-T/i^ (40ml) S^g^AP;i. 1 B#PB^jt# bfCo 

a-^h^'yy-f- i^^-fy-.B^^^/i^^S : 1. 3:1) T'J^ISIU ^^/l^ (2 
25 RS. 3RS) -2- [3- (^-;t^>'^yW;^=3rV) ^^'v'yu] -3- (3-^pp73^ 
:^/k) -3-1: Knd5^i/7°D h (5. 8 2g, 8 1%) ^M^^m^-fJl^t 

IRvraax'^'"(cra"^) : 3472, 1726, 1599, 1583, 1477, 1448, 1400, 1257, 1159 
^H-NMR (CDCI3) 8 (ppra) 0.98 (3H, t, J = 7.4 Hz) 1.01 (9H, s) 2.84-2.99 (3H, 
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m) 3. 10 (IH, d, J = 2. 4 Hz) 3. 93 (2H, q, J = 7. 4 Hz) 5. 01 (IH, t, J = 3. 0 
Hz) 6.61-6. 72 (3H, m) 7.08-7.15 (IH, ra) 7.25-7.28 (3H, ra) 7.41 (IH, s). 
5) (4RS, 5SR) -4- [3- {^:t^yf-JU:;^^-» ^yi^/U} -5- (3- 
^pp7:x^7k) -1, 3-:t^-fi/3i^y-2-:^y 
5 ai5^/w(2RS, 3RS) -2- [3- (^-;^^:/^;v;t^i/) -3- (3 

-:^'oa7ai:=-/l^).-3-t Ko=^v^7°P h (5. 7 1g, 14. l^ Ji^ 

JU) (DT'hyli YnyyV-:^^^ (l 5m l-l Sm 1) ^l^f^l^ta-e 2 

(r^im.\t-r hy^7A (ismi, so^y ^/u) ^;tipx.. ^^aT^«m«^ Lfc„ e 

±T'#fc;a--I'/^©x h7 t KD^^^'d 5 Om 1 ):^^^^e: h y J^f-7WT ^ ( 2 . 
9 5m I, 2 1. 1 5 ? y^yV) . -:?7*^7V!) :/^Tt>K (3. 3 5ml, 15. 
5 1 ^ y ^jV) -^Mtl. 4 BtmUftilg^ Lfdo «^||*L. i^i^^^/l'Tllrf? 

^iiv J)^J£ili^ UfCc -^drf-^-@^^ai'5=-/^T'l¥|g^^^V\ (4RS, 5SR) - 

4- [3- {^■^:^^:y^jivir-^-y) ^yV'jv] -5- (^z-!7 nny -i, 3- 
. ^^^:/^)^^v-'2.-is-y (4-. .15g, 7 9%) ^M#.^^<k LT#fCo 
mp 141-142*0 

20 IRvmax'^(cm"^) : 3248, 1763, 1601, 1583, 1477, 1400, 1363 

'H-NMRCCDCls) 8 (ppffi) 1.02 (9H, s) 2.15 (IH, dd, J = 10.8, 13.2 Hz) 2.29 
(IH, dd, J = 4. 2, 14.1 Hz) 3.54 (2H, s) 4.21-4.28 (IH, m) 4.99 (IH, s) 5. 76 
(IH. d, J = 7. 8 Hz) 6. 57-6. 62 (2H, m) 6. 76 (IH, dd, J = 2. 1, 7. 8 Hz) 7. 16-7. 21 

m 

(IH, m) 7.26-7.28 (IH, m) 7.34-7.39 (3H, m). 

■ 

25 6) (IRS, l^-R) -2-T%J-Z- {^-^ir^-y^jvi^^l/) yzL.=.)V\ 
-1- {z--!^ nxxy 3u:=.)V) -i-:fu/<y^jv 

(4RS, 5 SR) -4- [3- ^l^i^jU'] -5- (3-^5^^ 

a^ai^/V) -1, 3-:t^-ty^VPy-2-:ty (4. Og, 10. 7§y^/u)o 
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5^y^/v) ^Mx., 5 f^mummmLtco s^Si^T^^ tk-c^^^l^ mm^^^i^ 

RS, 2SR) -2-7^ y-3- [3- (^-;^^yf^/i^;^-=3rV) 7a^^;v] -i- (3- 
5 ^viuy3i::^M-l-'fu^</-/U (2. 9 5g, 7 9%) ^^i^^J^^p ^ LT^#fc, 

mp US-ne'e 

IR V max™"" (cm"0 : 3300, 1599, 1583, 1477, 1448, 1400, 1363, 1255, 1159, 1053 
'H-NMRCCDClj) 8 (ppm) 1. 02 (9H, s) 2,29 (IH, dd, J = 10.4, 13.6 Hz) 2.72 
(IH, dd, J = 3. 0, 13. 6 Hz) 3. 30 (IH, dt, J = 3. 8, 14. 4 Hz) 3. 55 (2H, s) 4. 66 
10 (IH, d, J = 4. 8 Hz) 6.67-6.77 (3H, m) 7.14-7.30 (4H, m) 7,41 (IH, s). 

7) N- C (IRS, 2SR) -1- [3- (^;f^>'^/^;?^=a^ iX) ^:yv^/P] -2- 

(IRS, 2SR) -2-T5:y-3- [3- y ^:^)V\ - 

1- (3-:^^pp73i^;W) -l-T'p^-^y— (0. 3 0g, 0. 8 6$y^yu)© 

15 N, ^-\/:^^jvi^)Vj>.r % K (5 ml) W0.\^^-y ^^'^'^-yy ^ )vt^' 

(0. i7g. 0. 905:1;^/^)^ 1-t Kp^v'^:^y b y T/— /htK 
fpfe (0. I38g, 0. 9 0 5:y^yw) ^ipx-s :^^(;ii-:i^5=-/v-3- (S-v'^ 

"f-ivr XJ-fxi \f)V) -^j jva^-J 5 YW^^ (0.173g, 0. 90^U ^71^) 

:3rf-:/-@^^aif-/l.) T^tl^L. N-[(1RS, 2SR)-l-[3- {^-^ir^V^ 
fVir^l/) -^Vv^/U] -2- (3-^5' nP7ai=/W) -2-t KHdrv'^f-zW] -4-:7 
/i-;tP-l-?-7 hr^ K (0. 3 5 4 g, 7 9%) ^ilfeJi^^i: LT#fCo 
mp 165-166*C 

25 IR V max™' (cm"^) : 3263, 1639, 1599, 1583, 1518, 1477, 1448, 1400, 1259 

^H-NMR(CDCl3) 6 (ppm) 0.99 (9H, s) 2.73 (IH, dd, J = 11.0, 14.4 Hz) 3.01 
(IH, dd, J = 4.0, 14.4 Hz) 3.52 (2H, dd, J = 8. 6, 11.4 Hz). 4.17 (IH, br) 
4. 70-4. 81 (IH, m) 5. 09 (IH, s) 5. 87 (IH, d, J = 7. 2 Hz) 6. 74-6. 83 (3H, ra) 
7. 00 (IH, dd, J = 7. 6, 9. 8 Hz) 7. 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (IH, 
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d, J = 7.6 Hz) 8.07 (IH, d, J = 7.6 Hz). 
3 6 7 

N-[(1RS, 2SR)-l-[3- i^^-t^y'^/l^^^i^) -<yi>jUl-2- (3- 
^ i3n:7 3i::i/i/) -2-k Kp=^v^^^/^] -5-^D^-l-":^y' K 
5 (IRS, 2SR) -2-T^y-3- [3- (^>;r^>'^/U;^^i/) y:xu:=-;U2 - 
1- (3-^Dn73i^/W) -l-T'n/'?/— (0. 3 0 g, 0. 86^V^M(D 

N, N-v^p< f^;^Aj^/^i^r ^ K (5 ml) l^m^^-^/aui-y^ 

^(0. I86g, 0. 9 0^]}^/v) , i-nh^^^iy^yy hVTy—/}^i7i<. 

fP#J (0. 138g, 0. 9.0^V'^M^M^.^m^l-=!^'^/i^-3- 
10 ^/VT ^ / T'P fcVl^) > Ki^i^lt (0. 173g, 0. 90^y ^/l-) 

drf-:^-@^igai^;W) THilU N- [ (IRS, 2SR) -1- [3- (^Jt^^'f^ 
/^;^:^rv') ^Vv'/I/] -2- (3-^ u u y -2-fc Kd -5-^^ 

15 Dn-l-^:7 bT5 K (0. 3 5 0 g, 7 6 %) ^^^fei^^ i LT#fc„ 
rap 142-143'C 

IR V max™' (cm"0 : 3252, 1637, 1518, 1477, 1448, 1398, 1363, 1255, 1159, 1059, 
1022 

^H-NMR(CDCl3) 6 (ppra) 0.99 (9H, s) 2.71 (IH, dd, J= 11. 0, 14. 4 Hz) 2.98 
20 (IH, dd, J = 4.2, 14.4 Hz) 3.51 (2H, dd, J = 8. 8. 11.6 Hz) 4.05 (IH, br) 
4.70-4,79 (IH, ra) 5.04 (IH, d, J = 3. 4 Hz) 5.97 (IH, d, J = 7. 6 Hz) 6.72-6.81 
(3H, m) 7.16-7.62 (10H, m) 8.28 (IH, d, J = 8.4 Hz). 
MMM 3 6 8 

N- [ (IRS, 2SR) -1- [3- (^-:^^^^/^;^^v') ^^-v^/k] -2- (3- 
25 ^ uuy -2-t Kn df^i/cn^/k] -6, 7-v?l: Kn-5H-^:/)/ [a] 

(IRS, 2SR) -2-T^/-3- [3- y :r.^)V\ - 

1- (3-^nn7ac^/k) (0. 4 0g, 0. 8 6^y^7k) (O 

N, N-v?^^/U;ijN/UJ^r ^ K (5ml) WM^^, l-JM Kd-SH-^:/^/ [a] 
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^/^o^7'x>'-l-*>'W#>^ (0. 17g, 0. 90^y^;WN l-fcKo=3f 

i^^^-yhyT/wHTKlPti (0. I38g, 0. 9 0 5;y^;v) ^M^s Mk 

\Z. 1 -:r.f-)V- 3 - ( 3 i-JUT ^J-fn kVU) 71^4^^ v^-f Vmk^ ( 0 . 17 

3g, 0. 9 0 5:U^7^) -^tss^^, mMxW^mW'Lf^o g^^^^/^-e^f^ u ^ 

1:1,0:1). ^<0%.. #5^fH (^dri^-iz-f^^zn^^/k) -Cffiiit, N- [ ( 1 
RS, 2SR) -1- [3- (^>:^^y^;l^;t=3rv^) ^:y-JjV] -2- (3-^pp7j: 
ri/U-) -2-t Knd?^^/3i^/k] -6, Kn-5H-^:/)/ [a] v'^D^yx 

10 :/-l-;«;yi-jJs>f-^ K (0. 174g, 3 9 %) ^M^^hh i: LT#fc„ 
mp 128-129'C 

IRvmax'^'Ccm"'): 3265, 1633, 1599, 1585, 1514, 1477^ 1450, 1363, 1255, 1159 
'H-NMR(CDCl3) 6 (ppm) 1.01 (9H, s) 1.99-2.01 (IH, m) 2.14-2.20 (IH, m) 
2. 63-2. 73 (3H, m) 2. 94 (IH, dd, J = 3. 8, 13. 6 Hz) 3. 54 (2H, s) 4. 33 (IH, 
15 d, J = 4. 4 Hz) 4. 65 (IH, m) 5. 03 (IH, br) 5. 71 (IH, d, J = 6. 6 Hz) 5. 90-6. 01 
(IH, m) 6.26 (IH, d, J = 11.6 Hz) 6.71-6.78 (3H, ra) 7.02-7.30 (7H, m). 
HJfe^J 3 6 9 

N- [ (1 R S, 2 S R) -1- [3- ( t e r t-T'f^yl^) -2- {Z-^ u 

20 1) 3-t e r t-:/^/P7^^/^h y 7/^;2|-pp<i$^:/;^/l^3t:^-— h 

3-t e r t-7^^/^:7j:;/— /H (1 5 g, 1 0 0 5: d^/V) v^^ n O ^ 

(3 0 Om 1) ^?Sl2:N-^^/l^v^-('y7°Dt:Vl'T^>' (1 7. 5ml, 100^ 
^ N-:7:n::i/i^b y :7/^;^D^^^^;^7^/}^W 5 K (4 4. 7g, 125 

/u=3 0:1) trliML> 3-t e r t --f ^ ;vy x. =^ ;VV ]) y JV:^ n ^ ^ y 7^ jviis 

^-h (7. 17g, 2 5%) %il^^K;f'r/^^ UT#fCo 

IR V max"^' (cm"^) : 1612, 1577, 1489, 1423, 1246, 1215, 1145, 925 
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'H-NMR (CDClj) 8 (ppm) 1.33 (9H, s) 7.06-7.10 (IH, m) 7.24-7.25 (IH, m) 
7. 33-7. 42 (2H, m) . 

2) 3- t e r t-y^5=-/W^^v^/^^^^/^ h y/l^ 

. 3-t e r t-:/^/l'73i::^;l/h y :7/V;:^-P7«^y;^;P7jN^>— b (6. 17g, 2 

5 1. 9 ^ y ^/l^) ©Tir h yyl^ (8 Om 1 ) ^JCv'rWfc:-:^ b y !>A (2. 
15g, 43.85:y ^/W) , 3 (0. 42g, 2. 195:y ^^)P';i, 

^^^sfcTX'T" hy^;^ ( h y :7 3i:^/k4s;5^:7^ v-^^v^i^i^ (1 . 2 7g, i. 

— X/'W=l : 0. 20 : 1) , "Ci^^U 3-t e r t -r/^/V^^^v^yW-^^-i/::^ h 
y/i^ (4. 1 3 g) SrMfejg^^-r/^i: UTttfCo ^KT^ticDti^ltfiJ^Sr-^A/T-V^-S 

IR V max"^" (cm'O : 2229, 1599, 1579, 1485, 1417, 1365, 1273, 1113 
15 iH-NMR(CDCl3) 6 (ppm) 1.32 (9H, s) 7.33-7.35 (2H, m) 7.39-7.50 (IH, m) 
7.60-7.66 (IH, m). 

3) 3 - t e r t -T'^/l^S*^ 

3 - 1 e r t -'f'f-jU^yi/jU^yy::^ hy/U'(4. 13g, 21. 9$:y ^/W) 
<D7k {8 0ml) Um^i^T^^it-thV i2. 19g, 5 4. S^V'e/U)^ 

3-t e r t-y^7l-^Sl=^ (3. 2 3 g, 8 3 % i n.2 s t e p s ) ^ilfe^^ 



25 mp 96-97'C 

IR V max'^'' (cm"') : 2500-3300, 1693, 1604, 1585, 1440, 1412, 1286, 1259 
'H-NMR(CDCl3) 6 (ppm) : 1.36 (9H, s) 7.41 (IH, t, J = 7. 5 Hz) 7.65 (IH, ddd, 
J = 1.5, 2.1, 7.8 Hz) 7.94 (IH, dt, J = 1. 5, 7.8 Hz) 8.16 (IH, t, J = 1. 8 
Hz). 
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4) 3- t e r t-'/f-/l--^:yv^/l^T/l^=i— /l^ 

TK^'fby ^!^7J>.T/V$::^l>i^ (1. 38g, 36. 25:y^/U) ©^-T^/WW 
^ (4 Om 1) iC3-t e r t-^^^^/U-^S^^ (3. 1 3 g, 17. 6 5 ^/l/) 

(40m) ^^g^7lc}«&TT*^BT L> ^MT' 2 mmUW Lfc. ^iS^T^^ 
5 7K(1. 38ml),15 %7miti- h ^ l>i=^7K^^^ (1. 38ml) . tK (4. 

(^df^f-^- : @^^3i^/^=8 : 1^ 4:1) T*i^Mt> 3-t e r t -T'^/P^^^^^^ 
/VT/Ua^/k (2. 5 9g, 9 0%)^m'&M^^^^^tLXmCo 
10 IRvraax'^^Ccra-'): 3277, 1606, 1489, 1363, 1275, . 1203, 1016 

^H-NMRCCDCla) 6 (ppm) 1.32 (9H, s) 1.85 (IH, s) 4.66 (2H, s) 7.14-7.19 (IH,. 
m) 7.29-7.38 (3H, m). 

5) 31^71^2- [3- (t e r t-^^/l^) ^^'v^/l^] -3- ( 3-^ n P 73i::i/V) 

-3-::t-^y:/nt:°:r^>-h 
15 3-t e r t--:f^/l^^yJ'/l^r/l^=i—J\^ (2. 50g, 15. 2^ ]) ^/l^) <Z:>i^ 
^oif^/l^ (30ml) mWi^ V y J^^/l-T ^^-O. 18ml, 22. S^U ^^1-) 
^M^Mlf^TX*?^ ^ V7.}Vi^=:.)V^ P7>fK(l. 29ml, 16. 72^y ^/W) 

20 zc'5^/1/3- (3-:i' P P73^^;W -3-;^^y7"P t°:t^>— b (3. 4 5 g, 15. 
2 5 y ^>'^) (Dv^p< b =¥v'^i$' y ( 3 0 m 1 ) :^?^^7j<i^ U h y ( 6 

0%, 0. 6 1g, 15. 2^ y^/V) ^^PX.^ tK^'^^TTS O^^jt^bfc^. ^v' 
l^-bOv^pi y^l/:r.^V (2 5ml) mmuM^. ^MT*i^^Jt# tfCo Sit?^ 

iN^p-r (^df^f-y : @^i^a^^/l^= 1 0 : 1> 8:1) T'ft^U ^ 

^71^2- [3- (t e r t-T^f-/^) ^V^^'tVl -3- ( 3 -iJ' D p 7 3^^/V) -3-;^-'^ 

yT'pfj^^.-h (5. Oig, 8 8%) ^gJ^^fe;ri'>'Wi:LT#fc„ 

IR V max™' (cm-') : 1739, 1691, 1572, 1475, 1423, 1365, 1228 
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*H-NMR (CDCI3) 8 (ppm) 1.13 (3H, t, J= 7.0 Hz) 1.25 (9H, s) 3.32 (2H, dd, 
J = 2.2, 7.8 Hz) 4.12 (2H, dq, J = 1.8, 7.4 Hz) 4.55 (IH, t, J = 7.4 Hz) 
6. 98-7. 03 (IH, m) 7. 18-7. 21 (3H, m) 7. 29-7. 39 (IH, m) 7. 48-7. 53 (IH, m) 7. 77 
(IH, dt, J= 1.6, 7. 8 Hz) 7.85-7. 87 (IH, m). 
5 6) (2RS, 3RS) -2- [3- (t e r t-yf-/V) -^^^v^/V] -3- 

( 3 p p :7 j-c^/i^) - 3 -fc F P^v'T'p 1:°;^^— h 

(3. 60g, 26. 4^iJ <D:J:.^=rJl-mMW (50ml) iZ:^ 

mit:^^^m-r f y r> a ( 2 . o g , 52. s 5 3; t:^m.xM±^(Dt.t. 2 b# 

mmWLtz. ^^#J^5iiU 't(D^m\^:^^JV2- [3- Ct e r t-^^Jl^) -< 
10 y-Z^jV] -3- i3-^uuyaL=^/U) -3~:t^yynh°:;i-:^>—h (4. 91g, 1 
3 . 2 5 y (0:3L^J-fV (40ml) W^-klS^TL. ^iiLT' 1 ^WiW^\^tt., 1 ■ 

hiJ^'^^'^— (^^i^>' : g^^^5^/^= 10:1^3:1) T'iWMU ^^/^ (2 
15 RS, 3RS) -2- [3- (t e r t-:/^/^) ^Vi^^/U] -3- (3-^nP73i = 
/V) -3-t Kn=^;X7°n h (4. 1 6 g, 8 2%) U 

IR V max™' (cm'0 : 3456, 1728, 1599, 1477, 1373, 1346, 1180, 1032 
^H-NMR(CDCl3) 6 (ppm) 0.92 (3H, t, J = 7.0 Hz) 1.27 (9H, s) 2,88-3,02 (3H, 
20 m) 3. 14 (IH, d, J = 3. 0 Hz) 3. 88 (2H, q, J = 7. 4 Hz) 4. 99-5. 01 (IH, m) 6. 86-6. 91 
(IH, m) 7.07 (IH, s) 7. 15-7. 18 (2H, m) 7.25-7.27 (3H, m) 7.41 (IH, s). 
7) (4RS, 5 SR) -4- [3- (t e r t-T'^^/l^) -5- (3-iJ' 

xixxy a^z:.)V) -1, 3-i!r-^^^/^)-J^v-i-i>riy 

^^/U (2RS, 3RS)-2-[3-(ter t-:/f^/U) -3- (3- 

25 ^ D P73i::^/V) -3-t Fnarv':/p h (4. 05g, 10. 8 ^ y ^/l-) 

©•r>7t Kp:7 7>^-^i5'y— (1 Oml-1 Om 1) ^m^Mm.X*2^^(D:^ 

mti- hVt^J^ (llml, 22^y ^Mx.. mU.-Vm^mW Lfc, Sf&Jl^ 
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2 6ml, 16. 2^])'ejU) , i:^ya^=^jU]} y^ri^]^^ {2. 56ml, 11. 
^n^LfZo ^^■t>'-mM^'f-/l^Xn^^e^m\ (4RS, 5SR)- 

« 

4- [3- (t e r t-T'f'/l') ^yi^JU^ -5- ( 3-^^ o o 7 3iC=i/l') -1, 3-;^-'^ 

^y])i>y-2-:ty (2. 4 7 g, 6 0%) ^ilfeJj^^i: Lxntco 

mp 136-137X: 

10 IRvmax'"^(cm"'): 3263, 1763, 1601, 1477, 1433, 1363, 1234 

^H-NMRCCDCla) 8 (ppm) 1.28 (9H, s) 2.20 (IH, dd, J = 11.1, 13.8 Hz) 2.32 
(IH, dd, J = 3. 9, 13. 8 Hz) 4. 23-4. 30 (IH, ra) 4. 99 (IH, s) 5. 77 (IH, d, J 
= 8.1 Hz) 6.85 (IH, d, J = 7. 2 Hz) 7.01 (IH, s) 7. 19r-7. 31 (3H, m) 7.34-7.40 
(3H, m). 

15 8) (IRS, 2 SR) -2-T^ /-3- [3- (t e r t-:/^/W) ^ai^/W] - 
(4RS, 5SR)-4-[3-(ter t-:/f^/^) ^y\^)V\ -5- (3-^t3 0 

-1, z-ir^3:^/yi'y^^-2-i>ry (2. 3 6g, 6, 8 6^!)^/w) o 

^i?y-/K6 0ml) :^^^^^8^:^7Ki?'^t:':^^y !>.^7K^?^ (4. 3m l, 3 4. 

tzM. if.xmi b> m^^^^fvxw^ \^fzo ^mm^t^t^t, mQ±m^xm^\^. 

i^^Ji^/V) T'ISilU (IRS, 2SR) -2-T^/-3- [3- (t e r t-:/5^ 
71^) 73^::^/^] -1- (3-i^ n O^jc^/l') -l--/o^'«/— yl' (1 . 2 1g, 5 5%) 
25 ^i^felt^B ^ LT#fCo 
mp 102-103^: 

IR V max"'' (cm-i) : 3063, 1597, 1576, 1476, 1429, 1363, 1199 

^H-MlR(CDCl3) 5 (ppm) 1.30 (9H, s) 2.32 (IH, dd, J = 10.4, 13.6 Hz) 2.75 

(IH, dd, J = 3. 2, 13, 8 Hz) 3. 31 (IH, dt, J = 4. 0, 9. 6 Hz) 4. 68 (IH, d, J 
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= 4. 8 Hz) 6.94-6.96 (IH, . m) 7.13 (IH, s) 7.21-7.31 (5H, ra) 7.42 (IH, s) 
9) N-[(1RS, 2 SR) -1- [3- (t e r t-:/^/U) -O'-^^/W] -2- (3 

(I RS, 2 SR) -2-T5y-3- [3- (t e r t-:/^;!^) -1- 
5 (3-^nD7;nc^7U) -1-yp/V— (0. 30g, 0. 9 4 4 ^ ]) ^^U) (D 

io. i89g, 0. ag^jj^/w), i-t KP^i/^vy hyry— /n 

TKfti^ (0. l'5 2g, 0. 9 9^y^;P) ^itlPx.. (3- 
v^pi 5^7l^T 5: / :/p tVl^) ;;t;/U'7j?v?>r ^ KM^±t (0. 190g, 0. 99^y^ 

^^}VtiyJ>^^ n-^^Y^yy (^^f-^' ; g^^^^/l^= 1 : 1, 0 : 1) ^ ^ 
(0%.^ i-^^^V-mWi^^^JV) T-)»]KL> N- [ (IRS, 2SR) -1- 

[3- (t e r t-y^/V) ^Vv';!^] -2- ( 3-^ p P 7a^c:iy^) -2-1: KP^i/ 
15 :3^'^-)V\-4-'7)Virx^-\-fy\^T%^Y{^. 24 5 g, 5 3 %) ^^EfeJii^^ i: b 

mp 76-78'C 

IR V max"^' (cm"^) : 3312, 1639, 1599, 1516, 1425, 1261, 1236, 1201, 1051 
^H-NMR(CDCl3) 6 (ppm) 0.99 (9H, s) 2.73 (IH, dd, J = 11.0, 14.4 Hz) 3.01 
20 (IH, dd, J = 4.0, 14.4 Hz) 3. 52 (2H, dd. J = 8. 6, 11, 4 Hz) 4.17 (IH, br) 
4.70-4.81 (IH, ra) 5.09 (IH,. s) 5.87 (IH, d, J = 7.2 Hz) 6.74-6.83 (3H, ra) 
7. 00 (IH, dd, J = 7. 6, 9. 8 Hz) 1\ 18-7. 36 (5H, m) 7. 41-7. 57 (3H, m) 7. 80 (IH, 
d, J = 7.6 Hz) 8.07 (IH, d, J = 7. 6 Hz). 
%Wi 3 7 0 

25 N- [ (IRS, 2 SR) -1- [3- (t e r t-'i/f^/l') -2- (3-^n 

ny:c:=.)V) -2-t ppdri^aif^/u] -6, 7-v>t Kp-SH-^^^^ [a] i/-!^u 

(IRS, 2 SR) -2-T^y-3- [3- (t e r X-y^'TM y :su^?V\ ~\- 
(3-^PP:7:tr^/V) -1-7'P/>V-/^ (0. 30g, 0. 9 4 4 % =^ )V) (O 
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N, N-i^;^^Jl^^^^^J^r^ }^^ (5ml) W-W\^6. Kn-SH-^^-)/ [a] 

i^^u^-:fTy-i-:i3;i^^ym (0. I87g, 0. 9 9 ^ U-^/v) , i-t Kp 

^u^yy h ]} ry—ju i TKfoti (. i52g, o. 99^y ^jv) ^m^. 

1 -^Lf-ju- 3 - ( 3 - v't^ ^/I^T 5: y -/n If ;V) ;(7 v?-r ^ YmBM ( 0 . 19 
5 Og, 0. 9 9^y^y^) ^JPX.. ^mT'i«Jt#bfCo @^^^^y^T#«RU t& 

1:1.0:1). ^(om. Wi^^s i-^^-fy-mm^^^^) -efSMU n- [ (i 

RS, 2SR) -1- [3- (t e r t-7^"/l^) ^^v'/l'] -2- (3-^DP7:t^ 
10 M -2-1: Kn^V:t5^/^] -6, FD-5H-/<>'y^ [a] v'i^P^T/r^' 

- 1 -A/U^^-t ^ K ( 0 . 2 3 0 g , 5 0%) ^M^^^M t LT#fCo 
mp 104- lost: 

IRvinax™'(cni-*) : 3300, 1636, 1514, 1425, 1363, 1298, 1273, 1197, 1103, 1076 
^H-NMR(CDCl3) 5 (ppm) 1.27 (9H, s) 1.95-2.01 (2H, m) 2.14-2.20 (2H, m) 
15 2. 63-2. 75 (3H, m) 297 (IH, dd, J = 4, 0, 14. 2 Hz) 4. 36 (IH, s) 4. 67-4. 69 (IH, 
m) 5. 02 (IH, s) 5. 69 (IH, d, J = 7. 4 Hz) 5. 87-5. 98 (IH, m) 6. 26 (IH, d, J 
= 12.0 Hz) 6.86-7.30 (lOH, m) 7.47 (IH, s). 

%mm 3 7 1 

N- [ (IRS, 2 SR) -1- [3- (t e r t-Zf^M ^yi;>;V] -2- (S-jJ'n 
20 a^ai^^/k) -2-t: Kti=^v':3if-/k] -5-^pp-l-:^:7 hT^ K 

(IRS, 2SR) -2-T5:y-3- [3- (ter t--f^/V) y -1- 
(3-jjrnP73^^yV) -l-7"P/-^y— /t^ (0. 3 13g, 0. 9 8 5 ^ ]) -^tyk) 
ON, N-v^7«5^/VJ}^/^AT^ K (5ml) ^UK^-'^^ ^^'ty ^ Vy-l-i3 ;Vi!^ 

ym.(<o. 2i4g, 1. 045y^yv)s i-t Kp^v'-<:/y'hyT/-/n 

25 7K?P2^ (0. 160g, 1. 0 4 ^ y ^/l^). ^;?JP;t> l-3i^7W-3- (3- 

^ ^;vr ^ y T'p tvu) :^yU'7js ^ (0. 20g, 1. 045:!) 

^f-y-i^^^^^^) "CJft^ts N-[(1RS, 2SR)-l-[3-(tert- 
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'f'f-}V') ^vV')V\ -2- {3-^an:7:nn/i/-) -2-1: Ko^v':3^9^/W] -^--^n 
P-l-^:7hT5 K (0. 3 0 7 g, 6 2%) ^m^^i^hX^xmz.. 
mp 91-93t: 

IR V max"*" (cm"0 : 3267, 1631, 1572, 1518, 1203, 1037 
5 'H-hJMR(CDCl3) 6 (ppm) 1.25 (9H, s) 2,74 (IH, dd, J = 11.0, 14. 4 Hz) 3.05 (IH, 
dd, J = 4.0, 14.2 Hz) 4.02 (1H, d, J = 4. 4 Hz) 4.77-4.86 (IH, ra) 5.05-5.09 
(IH, m) 5. 87 (IH, d, J = 7. 8 Hz) 7. 01 (IH, d, J = 7. 4 Hz) 7. 12-7. 66 (12H, 
ra) 8.29 (IH, d, J = 8.8 Hz). 
W&M 3 7 2 

10 t e r t-l/^/V (1 R S, 2 S R) - 2- ( S-i?' o P :7 3i^y^) -2- 1 Kp 

1- [4- (2, 2, 3, 3, ^-^V^y }Vi!!rxifxi\^?V) ^l/V)V\ =^f-jVtl^ 

1) 2, 2, 3, 3, 3-^y^y/U:^u-l- (4-^ ^/Wy 3^;^;^) •:fu/<>'- 

15 MmWM\^it3^y7:^=i\^-^ii^^->^J>> (12. 2g, 5 0 2 ^!;^;^) , ji 

— X/l' (1 0 Om 1 ) ^inx., 4-:/p^ (5 6. 1 m 1 , 4 5 6 5y* 

7U) (Dai-T^/W (2 0 0ml) ^IgtfilSTt. 1 . 5 NFFsl^lJBliaSlfS LfCo EJtm^ 

sa^y^/u-) r/v (loomi) ^li^^iiTU f^-oi^ t^mrnvfc 

^T*i5^cni/^LfCo @^i^^^>'H?#i^ ^t^Ji^^^lt. tSfp*#7k. ^fa^itTK 

;V:fyyJ>.^xi-^Y^vy^— (^^f-^ :@^^:3^5^/^= 1 : 0^ 3 0:1) ^fTV\ 
^f-:/ : i^^^5=-/l^=l 0 : 1^ 5:1) T*)^|^U 2, 2, 3, 3, Z-^V-^ 

1 

:7/^;tr3-l- U-;f-^jvy 7°n/N°i/-i-;t-/^ (2 0. 2 8 g, 5 6%) 
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IR V max™" (cm^O : 3400, 1616, 1518, 1363, 1331, 1213, 1184, 1132 
*H-NMR(CDCl3) 8 (ppm) 2. 37 (3H, s) 2. 50 (IH, d, J = 4. 8 Hz) 4. 98-5. 13 (IH, 
m) 7. 21 (2H, d, J = 8. 4 Hz) 7. 33 (2H, d, J = 8. 0 Hz) . 
5 2) 0-i7 3^:=.;UO- [2, 2, 3, 3, 3-^^^?^ (4-7«f-7V7* 

2, 2, 3, 3, ^-^y^y;v:^x2-i- {A-}^^;vy aL::^;v) -fn/^^y-i- 

ir—/V (15. 93g, 66. S^y */l^) (D^^z^'^/V (20 0ml) UWL\^ h 
y :nf-/kr 5: V ( 1 3 . 9ml, 99. A 5 % ]} ^^/V) ^Mx.. yi^^-i^TX^^ viny 
10 a:::^/!^^;^/^^/^^— h (10. 1ml, 7 2. 8 5 U ^^DPx.^ :^^^TT* 2 

30:1) "CftiiU^ 0-7a:=/W0- [2, 2, 3, 3, 3-^V^7/^;e-n-l- 
(4->^/V:7cc^/U) 7"nt:VV] ;^7/U4?y^;d-^— h (2 2. 8 2 g, 9 1%) 

IRvmax™'(cin'0: 1616, 1591, 1518, 1491, 1290, 1192, 1143 
'H-NMR(CDCl3) 5 (ppm) 2. 39 (3H, s) 6.67 (IH, dd, J = 7. 5, 16. 5 Hz) 7.05 (2H, 
d, J = 8. 1 Hz) 7. 24-7. 31 (3H, m) 7. 37-7. 42 (4H, m) . 
3) 4- (2, 2, 3, 3, 3-^:/i5'7/W^P7'n tVW) b/l^^:/ 
20 o-y :^=^JVO- 12 , 2, 3, 3, 3-^i/i$':7y^;ra-i- (4-^f-yW:7^::^yU') 
•fx2 M'/W] h(16. 55g,44. 05:y ^/U) (D^y^y ( 1 

0 0ml) ^^tC 2, 2'-Ty^t^:^^.y:f^^=^h]}^^ il. 4 5g, 8. 8^V 
^/l^) ^ TK^Ikih y-n->^^/V;^X (17. 8ml, 6 6. 0 ^ 1) ^;^) ^M^^ 

25 ^P-^ (-^=3rf-y) T'^tiiL^ .4- (2, 2, 3, 3, 3-^^;?77W 

;fD:/afcV^) h/i^^v (11. I3g, ) ^M^mPM:t^/i^tLXWco 

^ x-fb-a-i^ i m^ptb 2) ^IsBtDi^'^ * tt -5 , ;i ^ * (->ffl V ^ fco 

IR V max**" (cm"0 : 1518, 1464, 1377, 1315, 1203, 1118, 1080, 1030 
iH-NMR(CDCl3) 6 (ppm) 2.34 (3H, s) 3.26 (2H, t, J = 18. 8 Hz) 7.16 (4H, s). 
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4) 1- (T^P^^^^-zW) -4- (2, 2, 3, 3, 3-^:Xi5^y/W;^P7"a tVW) 

4- (2, 2, 3, 3, 3-^:/iJ'7/^;^-p:/p tVl^) byVJ^:/ (9. 9 7g, 3 

9. 4 ^ !;^7^) (DK:S'fb;^^ (3 0 0ml) ^?^IC2, 2'-T >^lf ^^-T y^^P 
5 :=MJ/W(0. 33g, 1 9 7 ^ ^ N-yp^x^;J^v^W ^ K (8. 5 0 

g, 4 7. 3 ^ y^/v) ^jq;^. j^^. Mw^mmLfco m.mci!^m'^. ^mm^6 

^^/k=l : 0. 50 : 1^ 20 : 1) "Ci^^U 1" (T'p^t^^/^) -4- (2, 

2, 3, 3, z-^y'^yjvirn':fn}:^jv) ^y^y (3. 6 6g, 3 1% (2X 

10 g(DJUl^) ) ^m.^^^ t LT#fc„ 
rap 62-63°C 

IRvmax'^'Ccra"'): 1518, 1437, 1323, 1190, 1101, 1070. 1045 
^H-NMRCCDClj) 8 (ppra) 3.31 (2H, t, J = 17.8 Hz) 7.27 (2H, d, J = 8. 0 Hz) 
7.40 (2H, d, J = 8.4 Hz). 
15 5) 315^/1.3- (S-iJ'PP^i^yV) -3-:i-^y-2- [4- (2. 2, 3, 3, 

^^;^3- (3-i}'PP7:t::^M-3-;t^y7'Pt';f^>— h (2. 7 4g, 12. 
0 8 5: y^/V) (Di^?t Y^iy:ii^y (3 0ml) TK^^fb;-^ h y li^A 

(6 0%, 0. 4 9 g, 12. 0 8 ^ y^7V) ^M^. 7K?^T-e3 O^^^^jiLfc^. 
20 . 1- (7"P*p{^/^) -4- (2, 2, 3, 3. 3-^y'$'y/V:^vi-:fx2\i°ju) ^y-^ 
y (3. 66g, 12. 085:y ^/W) ©v?^ h ^v^^i? (1 5 ml) ^;^^iB 

25 71^= 15 : 1> 10:1) TJflMU ^f-/W3- (3-^ p p ^a^^/l^) -3-;^^y 
-2- [4- (2, 2, 3, 3, 3-^y^y/^^:tu:fx2\::°J\^) ^yi;s^;u] -ytiM'^:^ 

-h (4. 6 4g, 8 6%) ^m^^^tLXm^o 
mp 81-82^; 

IR V max"*^ (cm-^) : 1738, 1693, 1572, 1425, 1317, 1195, 1028 
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^H-NMR (CDCI3) 6 (ppra) 1.11 (3H, t, J = 7.2 Hz) 3.25 (2H, t, J = 18.3 Hz) 
3. 32 (2H, d, J = 7. 2 Hz) 4. 05-4. 14 (2H, m) 4. 54 (IH, t, J = 7. 5 Hz) 7. 16-7. 23 
(4H, m) 7.37 (IH, t, J = 8. 1 Hz) 7.51-7, 54 (lH,m) 7.77-7.81 (IH, ra) 7.90-7.92 
(IH, m). 

5 6) J-f-zW (2RS, 3RS) -3- (S-tJ' o D^ai— ;l/) -3-\i ]fU'^i/~2- 
[4- (2, 2, 3, 3, 3-^>'i5'7;V;^oyD tVw) -<yv^/l^] 'fu\i°:t^>—h 

(2. 70g, 19. 84^!J ^e/U) O^—y'/l^mWM (30ml) Id 

(1. 5 0g, 3 9. 6 8 ^y^/l^) ^^MT'iP^^O* 
1^2WmmWLfCo ^»^lr6iiU t(D^m\^^^/^S- {^--^x^nya^^jv) 

10 -3-^=>ry-2- [4- (2, 2, 3, 3, 3 -^i^iJ' :7y^^p :/d tVl^) ^:Xv^/U] 
ynt°;t^— h (4. 4 5g, 9. 9 2 ^ U ^/l^) (7)^:— 7^/1^ ( 2 0 m 1) ^^i: 

15 5:1) T*)fSMt, (2RS, 3RS) -3- ( 3-i^ n u :7 -3-h: 

Knd{^V-2- [4- (2, 2, 3, 3. 3 -^^y^ y M u •:f u }i° ;V) -J^ jV] 
Pfc°;r^-h (3. 9 5g, 8 9%) ^iEfeig^gj^-l'/^i LT#fCo 
IR V max'*'^ (cra"0 : 3450, 1709, 1576, 1518, 1435, 1315, 1195, 1113, 1030 
^H-NMR (CDCI3) 5 (ppm) 0.91 (3H, t, J = 7.0 Hz) 2. 87-3.02 (3H, m) 3.18 (IH, 

20 d, J = 2.6 Hz) 3.25 (2H, t, J = 18.2 Hz) 3.88 (2H, q, J = 6, 8 Hz) 5. 02 (IH, 
d, J = 1.8 Hz) 7.04-7.17 (4H, m) 7.26-7.28 (3H, m) 7.41-7.42 (IH, m). 
7) (2RS, 3RS) -3- (3-i5'na7aiCi/V) -3-1:: Kc2^i/'-2- [4- 
(2, 2, 3, 3, 3-^yi5':7>'U;e-Py^D tW) ^vV'Jl^'] 7" n t:°;^^^ 
^^/I^ (2RS,' 3RS) -3- (3-:5' D o7*c:i/U) -3-t \^n^%/-2- [4- 

25 (2, 2, 3, 3, 3-^V:5'7/^;to7°P tVk) ^>'v^/W] 7°Pt:°;r^>— b (3. 
8 4g, 8. 5 2 ^ y^/l/) b7 t KP7T^-^^y— (2 Om 1-2 Om 
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^mmLfc. ^^'^y-m^=^'f-^^Xmi^^n^m\ (2RS, 3RS)-3-(3 
-^nn^o^ri/H -3-k [4- (2, 2, 3, 3, 3-^y^y;U:t 

u-fxn tVl^) y p M'jtym ( 2 . 8 5 g , 7 9 %) ^Mfe/it^ i: LT# 

5 mp 150-151^: 

IRvmax'^"(cin"^) : 2500-3300, 1693, 1433, 1315, 1238, 1194, 1103, 1078, 1030 

'H-NMRCCDClg) 6 (ppm) 2.87-3.05 (3H, m) 3,24 (2H, t, J = 18. 4 Hz) 5.09 (IH, 

d, J = 4. 0 Hz) 7. 05 (2H, d, J = 8. 0 Hz) 7. 14 (2H, d, J = 8. 4 Hz) 7. 24-7. 29 

■ 

(3H, m) 7,41 (IH, s). 
10 8) (4RS, 5 SR) -5- (3-^5^013:7 31^/1^) -4- [4- (2, 2, 3, 3, 

(2RS, 3RS)-3- (3-^ nn73ir^;V) -3-fc Kn=¥V-2- [4- (2, 
2, 3, 3, 3-^:^^?>'/W';^-P7°P tVw) ^iXv^/l^] (2. 7 5g, 

6.50^ !J^/u)(^x h^tKn^y^-CTOml )^?^t3: h V ^i^^i-TA ^ H . 
15 3 6ml, 9. 7 5 ^ y^/l-) > v^^oi-zl^y >^Tv^K (1. 54ml, 7. 1 

^ii> ummmi^fco -^^•fy-mm^^^i-xmi^^^m\ (4rs, 5 sr) - 

5- (3-i5' PP^cx::!/!^) -4- [4- (2, 2, 3, 3, B-^y^yjUyt^yu^ 
20 /V) ^^^v>/t^] -1, 3-;t=arf-y*!;v^y-2-:t^ (2. 5 4g, 9 3%) ^M^^^ 

mp 137-138°C 

IR V max"^ (cm'O • 3234, 1761, 1435, 1317, 1194, 1030, 912 
^H-M1R(CDC13) 8 (ppm) 2.17-2,36 (2H, m) 3.28 (2H, t, J = 18. 6 Hz) 4,19-4.30 
25 (IH, m) 4. 95 (IH, s) 5. 77 (IH, d, J = 8. 2 Hz) 7. 03 (2H, d, J = 7, 6 Hz) 7. 27-7. 38 
(3H, m). 

{ 

9) ter t-:/^/V (4RS, 5 S R) -5- (3-:!^ uuy ol^jU) 

-4- [4- (2, 2, 3, 3, 3-^y^y;l^:^n'fn\f;V)^i/-Jjv]-l, 3- 
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(4RS, 5SR) -5- (S-i^xiuya^:=L;U) -4- 14- (2, 2, 3, 3, 3 
-^^iJ'7/V;tD7"ab:Vl') -O-v^/l^] -1, 3-:^^-ty})i^y~2-:ty (2. 4 
3g, 5. 7 9 ^ y*;W <^T-fe b y/V (4 Om 1 ) ^^^tCv"- t e r t-T"^ 

(1. 52g, 6. 95^y^/l-) t4- (v'^^/VT^y) t" 

5 yi;?:/(7img, o. 5 7 9 ^y^>'i^) ^m\^MK., mm.Tm^mwLfc„ mMi 

^mm^^U •^=3ri^^-@^^^f•/^-eS^^B^^TV\ t e r t-y^'^/l^ (4RS, 
5SR) -5- iS-^uviya^;:^;^) -2-:t^y-4- [4- (2, 2, 3, 3, 3- 

^V;? 7/1^71- DT'ptVi^) ^:/v^/v]-i, 3-;^^1^y y v^>'-3-;^;/^4<^v'W 
^ (2. 7 7g, 9 2%) ^m^^^Mi t LXWCo 

10 mp 136-138°C 

IRvmax'^(cm"0: 1813, 1724, 1358, 1315, 1251, 1195, 157, 1076, 1028 
^H-NMR(CDCl3) 6(ppm): 1. 49 (9H, s) 2.58 (IH, dd, J = 8. 8, 14. 4 Hz) 2.88 (IH, 
dd, J = 4. 6, 14. 4 Hz) 3. 21 (2H, t, J = 18. 4H) 4. 77-4. 87 (IH, m) 5. 64 (IH, 
d, J = 7.0 Hz) 6.67 (2H, d, J = 8. 0 Hz) 6.99-7.03 (3H, m) 7.12-7.19 (2H, 

15 m) 7.24-7.30 (IH, m). 

10) t e r t-T'f-ZV (1 RS, 2 SR) -2- ( 3-i{' o n :7 3i:^/V') -2-fc K 
n^^^-l- [4- (2, 2, 3, 3, 3-^y^y/U:^tiyu}i'M ^^^v^yl^] 

t e r t-'fi^/U (4RS, 5 SR) -5- (3-^^ d n :7 j^^/W) -2-:t^y-4-' 
20 [4- (2, 2, 3, 3, 3-^:/i$'7/^;rDyntVu) ^i/v^/W] -1, 3-:^^-f 
i/y v^>'-3-:^yW4?=3r;XW b (2. 6 6g, 5. 1 2 ^ }) "ir/l^) (D/ ^ ^ -Z^- 
T'hy^h'^yyy (2 0ml -2 0 ml) ^^i^ 1 M'^7i<^Miti- Y V ^ J>> (6. 

2ml, 6. 2 5 y*/^) ^m^. ^M-e«Ji#Lfc„ TK-e^i^Lfc^. 

25 5ji> ^^ElilSLfCo a^%S3^^ (-vdff-v-|^i?^^/W) "Citt^iL, t e r t- 
^f-yU (IRS, 2SR) -2- (3-:J^no7ai::^/V) -2-t Kndrv'-l- [4- 
(2, 2, 3, 3, 3-^>i5'7/^;tn7"D kVl^) ^^'v'/^] w^^— h 

(2. 11 g, 8 3%) LT#fCo 

r 

mp 156-157°C 
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IR V max"®" (cra"^) : 3348, 1682, 1531, 1444, 1311, 1244, 1178, 1032 
^H-NMRCCDCla) 6 (ppm) : 1.34 (9H, s) 2.59-2.79 (2H, ra) 3.26 (2H, t, J = 18.4 
Hz) 3.49 (IH, br) 4.09 (IH, br) 4.55 (IH, d, J = 7. 6 Hz) 4.91 (IH, br) 7.08-7.20 
(4H, ra) 7.26-7.29 (3H, m) 7.1 (IH, s). 
5 MMM 3 7 3 

N- [ (IRS, 2SR) -1- [4- (2, 2, 3, 3, 3 :7 yi^;^ p :/ p f 
1) (IRS, 2 SR) (3-^pn7ai:=/l^) -3- [4- (2, 

10 2, 3, 3, 3-^yi?:7;u;^o7"n tvw) y3^^/u2-i-':fu/<y^/u 

t e r t-:/^7W (1 R S, 2 SR) -2- (3-:i^nn:73::^7^) -2-1:: Kp^^>^ 
. -1- [4- (2, 2, 3, 3, 3-^;y:^77V;^nyp hW) ^:Xv?/V]^f^/k;^7— 
y^?i—h (2. 0 0 g, 4. 05^y^/W (D^UUTi^/UM. (2 0ml) MW^h 
■ Vyj^:ttimm (20ml). ^M:^. ^UX'-f^fmWLfCo m^^mLfc'^, 

/V) TM^U (IRS, 2 SR) -2-T5 (3-i^PP73ic=/W) -3- [4 

-(2, 2, 3, 3, 3-^>'i?7/W;^-o7"P fcVl^) 73^— /U']-l-7"P/-^y— (1. 

0 8 g , 6 8%) ^M^^iB t LT#fCo 
20 mp 109-110*0 

IR V max™' (cra"0 : 3000-3300, 1576, 1518, 1433, 1317, 1078, 1028 
^H-NMR(CDCl3) 6 (ppm) : 1.60 (2H, br) 2.35 (IH, dd, J = 10.2, 13. 4 Hz) 2.75 

(IH, dd, J = 3. 0, 13. 6 Hz) 3. 18-3. 36 (3H, ra) 4. 66 (IH, d, J = 4. 8 Hz) 7. 10-7. 35 

(7H, m) 7.41 (IH, s). 
25 2) N- [ (IRS, 2 SR) -1- [4- (2, 2, 3, 3, Z-^V^yjVi^u 

•fxi\^jV) ^^y'^^jVl -2- (3-^ P P7aic^/I^) -2-t Kp'^v'^5^/V] -A^-V 

A-y)Vii-xi-ty^W-l--^)\^i^yWi (15 3mg, 0. % 0 1%^)^)V) <D 
N, \^-^J':^^)Vits}VK7^Y (5ml) mWi^. i3-i;>pif-;vr 
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^ y tvi^) ;&7wzj^^v?^ VM^M (i5 4g, 0. 80i^ y^/i^) ^ i -t 

l^u^-y^yy h y r >^-/i^ 1 TKfnt? (I23mg, 0. 80l^V ^/v) ^M^^ 

^^iC (IRS, 2 SR) -2-r (3-^nD:7cc::i;l/) -3- [4- (2, 

2, 3, 3, 3-^>'^:7;I^;^P7°ntVV) -l-7'^/^V— /l^ (0. 3 

5 Og. 0. 7 6 3 5y^/l^) ^;!)Px.x ^UVm^mWl^fCo @^i?^f-/WT#IRU 

-e^l^U N- [ (IRS, 2SR) -1- [4- 
(2, 2, 3, 3, 3-^:/^?7/U:rn^nt:V^) ^^'v?/^] -2- (3-;J'Dn:73i 

10 -2-1: Kn^->ji^/U] -4-:7;W;tn-l--^7 hT^ K (0. 2 8 4 g, 6 

6%) ^m^^^^t\^xmco 

mp 191-192°C 

H-^iil: C, 61.55; H, 3.92; N, 2.47 

15 USS-fit: C, 61,27; H, 3.75; N, 2.45 

IR V max"^" (cm'O : 3265, 1641, 1626, 1516, 1425, 1236, 1178, 1032 
^H-NMR (Cax:i3) S (ppm) 2.80 (IH, dd, J = 10,8, 14. 1 Hz) 3,02 (IH, dd, J = 
4, 2, 14. 4 Hz) 3. 29 (2H, t, J = 18. 0 Hz) 3. 91 (IH, s) 4. 70-4, 77 (IH, m) 5, 10 
(IH, d, J = 2, 2 Hz) 5,95 (IH, d, J = 8, 1 Hz) 6.90-6, 96 (IH, m) 7,03 (IH, 

20 dd, J = 5.4, 7,8 Hz) 7.17-7.36 (7H, m) 7.43-7.56 (3H, m) 7.88 (IH, d, . J = 
8. 4 Hz) 8. 07 (1h1 d, J = 8. 4 Hz) . 
3 7 4 

N-[(1RS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^V^7/l/;^P7'P fc° 
M ^yi^/l'l -2- i3-ii^ X2\:i-7a:.:=.;u) -2-t: Fn^i/^^/l^] -6, l-i^M 
25 Ka- 5H-^i/y [a] i/j^ a ^7'7":/-l-:^>'V/#=^f- 5 K 

6, 7-v^t: }^n-5H-^yy' [a] iy^ V2^-:fTy-l-:^/U7^y^ (l 5 Im 
g, 0. SOl^y^/V) <DN, N-J/^/U:^/^M>T^ Y (5 ml) m^\^. 1" 
^^/U- 3 - ( 3 -Jp^ ^)VT 5 y tVk) ti)Vifs-J'^ ^ Y'^M. ( 1 5 4 g , 0 . 
80 15:];^/^), Kndfi/^yi/>i;T/-/H7Kfpi^ (1 2 3ing, 0. 
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80l^y-^;v) ^Mx.. ft^l:: (IRS, 2SR) -2-7 5^-1- 
ysi=^M -3- [4- (2, 2, 3, 3, 3-^yi?7;W:*-n:/n tr/U) 7ai-/i^] 

{0. 3 0g, 0. 7 6 3 ^y^7u) ^jpx.. ^a^^i^:^ii#t 

RS, 2 SR) -1- [4- (2, 2, 3, 3, 3-^y'^yj\^:tn':fuif;u)^yi;^ 
/V] -2- ( 3 -rJ' D n 7 r^/V) -2-t Kn ^v':!^^/!/] -6, T-v't Kn-.5H- 
^^'Z [a] i/'^o^7°x:/-l-;i7/^7j<'¥lJ-^ K (0. 2 8 4 g, 6 6%) 
10 '^^nthXWco 
mp 176-177t: 

7C^:^^i[C3oH27N02ClF6 tLX 
^MU' C, 63.89; H, 4.83; N, 2.48 
: C, 63.70; H, 4.85; N, 2.22 
15 IR V max"^ (cm"0 : 3281, 1635, 1518, 1433, 1315, 1197, 1030 

^H-NMR (CDCI3) 6 (ppm) 1. 95-2. 04 (2H, m ) 2. 16-2. 28 (2H, m) 2. 64-2. 68 (2H, 
m) 2.75 (IH, dd, J = 11.1, 14.7 Hz) 2.97 (IH, dd, J = 4.5, 14.7 Hz) 3.28 
(2H, t, J = 18. 3 Hz) 4. 01 (IH, br) 4. 62-4. 71 (IH, m) 5. 05 (IH, d, J = 2. 7 
Hz) 5. 74 (IH, d, J = 7.8 Hz) 5.95 (IH, dt, J = 5. 7, 11.4 Hz) 6. 29 (IH, d, 
20 J = 11, 7 Hz) 6. 88 (IH, dd, J = 1. 2, 7. 2 Hz) 7. 03 (IH, t, J = 7. 8 Hz) 7. 0-7. 36 
(8H, m) 7.48 (IH, s). 
mMM 3 7 5 

N- [ (IRS, 2SR) -1- [4- (2, 2, 3, 3, 3-^y^yjU:t^y:x^::^ 
/U) ^yi:^ju2 -2- (3-^ P o:7a:=/W) -2-t: Kp=^>^^^/^] -S-iJ^PO- 

5-i!^ uui-y ^uy-i-:tiji^:^ym (1 7 6mg, 0. 8 4 9 5y^/l-) ON, 

N- v>p< ^yl^TjN/I^i^ r 5 K (5ml) B^i^^ 1 -:x.=f-}V- 3 - {Z-V';^ J-;vr 5 / 
-Zfu tVH ^ mi^iiL (163mg, 0. 8495:y =^)V) , 1 - 1 K 

y-/H7Kf0i^ (13 0mg, 0. 84 9 ^y^/P) ^JbP^. 
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ft^iC (IRS, 2SR) -2-r^y-l- iS-^uuy^L^jU) -3- [4- (2, 
2, 3, 3, 3-^y^yjV:i-u'fu}i°/U) y ^=:.)V\ -\--fxi/^J—)V (3 18 
mg, 0. 8 09 ^y^/^) ^Mtl. ^^a-ej^^Jt^LfCo W^=^ff^-^^U\.. 

^ff^^B {-^^^:^-mm=^^j^) x^muh. n- c (irs. 2sr) -i- [4- 

(2, 2, 3, 3, z-^V'^yjv-tviy -2- {Z--!^ xiny 
n/u) -2-t: Kodr^;x^^;^] -S-iJ'na-l-:^^ hT^ K (3 3 Omg, 7 0%) 

10 rap 216-217°C 

th^-iiS: C, 59.81; H, 3.81; N, 2.41 
MMU'- ^, 59.75; H, 3.81; N, 2.41 

IR V max'^"' (cm"0 : 3260, 1637, 1539, 1319, 1180, 1118, 1030 
15 'H-NMR(CDCl3) 6 (ppm) 2.80 (IH, dd, J = 11.0, 14. 4 Hz) 3.02 (IH, dd, J = 
4.0, 14.6 Hz) 3.30 (2H, t, J = 18. 2 Hz) 3. 74 (IH, br) 4. 72-4.84 (IH, ra) 5.09 
(IH, s) 5.96 (IH, d, J = 8.6 Hz) 7.11-7.58 (12H, ra) 7.74 (IH, d, J = 8.8 
Hz) 8.31 (IH, d, J = 8.4 Hz), 
3 7 6 

20 N- { (IRS, 2SR) -2- {Z-!^ nny zj^^jV) -1- [ (3, 3-t^7«f-/^- 
2, 3-i?t Yn-l-^yVyyl/-^-^fV) -2-fc Ko^i^^^/l^} - 

4 -:7/^:t P - 1 h 7 ^ K 

1) 2-:/t3^-4-^^>wi- [ {2-/f-;i^-2--:fn^:=.;u) :t^iyy^y'^i^ 

2-':fo^-p-^uy—jU U Oxnl , 82. 7 ^ ]) ^^tjU) <DN, N-v^7<f-/W^ 
25 /UAT^h^ (2 0 0ml) Mm^^M:^V ^M. (1 7 . 2g, 124^!;^/^). 
mh;^ ^V/\^i9. 8ml, 99. 2^V ^/U) ^tMx.. 1 0 OW^^W^Ltio 

^^ii^tfco a?t^i^y:*^/^:^7 7A>5'D-r htJ^7:7^- i-^^-ty-.m 

^aLf-;U=5 : 1) -eltiiU 2-7'n^-4-;^f-/U-l - [ ( 2-^ 2-7"n^ 
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=^}V) ^^if^- (.1 9. 6 7 g, 9 9%) ^^#.j^PJ:t-f LT#fCo 

IR V max''^ (cm-0 : 1658, 1604, 1494, 1452, 1377, 1286, 1251, 1230, 1207, 1153 
'H-NMRCCDCla) b (ppm) 1.84 (3H, s) 2.25 (3H, s) 4.45 (2H, s) 4.98-5.00 (IH, 
m) 5.13-5.14 (IH, m) 6.56 (IH, d, J = 8.4 Hz) 6.99-7.03 (IH, in) 7.35-7.36 
6 (IH, m). 

2->^^P^-4-;^f-/V-l - [ (2-p<f^yW2-yo^c:^yl') ^y^V (5. 

Og, 20. 7 (0\>J\y^ly {lOQml) MM^2, 2 '-T ^ If y 

:/^n::^ h y/V (1. 4 5g, 8. 8 ^ JJ ^/W) , 7K^<b b y - n -:7'^/V>^ X ( 8 . 

10 3 4in 1 . 3 1 -^n^, ^mmmm\^fz.. ^^i^T^ik. ^e^st^bem 

0 : 1) 3, 3, 5-hy^^yW2, S-v^t Ko- 1 -^^-^^y >- ( 3 . 

7 0 g, 10 0%) ^ilfeig§^;^'f/Wi: tT#fCo 
IR V raax'®'^ (cm'') : 1612, 1489, 1464, 1192, 991 
IB ^H-NMR(CDCl3) 6 (ppm) 1.32 (6H, s) 2.29 (3H, s) 4.20 (2H, s) 6.67 (IH, d, 
J = 8. 4 Hz) 6. 90-6. 92 (2H, m) . 

3) jcf-/w3- {^--i^ux^y^^^L/v) -2- [ (3, Z -^J :^ 'f- ;V- 2 , 3-v?t K 
3, 3, 5-h y p«f^>'^-2, 3->?t Kn-l-^>'y:77> (9. 42g, 58 

20 (DmM.i\:MM {^o um^2, 2'-Tyt';^^yy'f-D- h y 

;V {Q. 4 8g, 2. 9 5 y^/l^) , N-:/n^y^iJ'-i/'>'^ ^ K (1 0. 8 4g, 
6 0. 9^y^/W) ^jJDx.. iBiiil^^Ufcic ^MJei^ipm. 

^f-yP3- (3-i5^on7:ii^yk) -3-^=3ry7°Pt°;^-^--h (13. 15g, 5 
25 8 ^y^7V) Ov'pi h'^i/^iJ'^- (1 0 0m 1) ^|g?^lf7K)^U TK^-fki-^-.hy IJ'A 
(60%, 2 . 3 2 g , 5 8 ^ y ^yu) ^Mtl. 7K?^Tt? 3 0 i>jt# Lfem^ 

#(5 8 5: y^/w) (1 5 om 1) mw.^M7.. mM.-Qmw^ 
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5 : 1) Ti^MU, 3if-;W3- Pn7a.^;v) -2- [ (3, 3-v?p«^yW 

(14. 0 4g, 6 3%) ^^Hfe^^-f/^i tT#/Co 
5 IR V max'®'" (cm-0 : 1738, 1693, 1612, 1572, 1487, 1469, 1423, 1365, 1228, 1192 
'H-NMR(CDCl3) 6 (ppm) 1.14 (3H, t, J =7.0 Hz) 1.24 (3H, s) 1.28 (3H, s) 3.27 
■ (2H, dd, J = 1. 8, 7. 6 Hz) 4. 06-4. 17 (4H, q, J = 7. 2 Hz) 6. 65 (IH, d, J = 
8.0 Hz) 6.89-6.90 (IH, m) 6.95 (IH, dd, J = 1. 8, 8.0 Hz) 7.36 (IH, t, J = 
8.0 Hz) 7.51 (IH, ddd, J = 1.2, 2.2, 8.0 Hz) 7.77 (IH, dt,' J = 1. 0, 7.6 Hz) 

10 7.85-7.86 (IH, m). 

4) i^^/l^ (2RS, 3.RS) -3- (3-i^ pn:7ai=/^) -2- [ (3, 

{9. 90g, 7 2. 6 ^ y ^/W) ©ot-T^/m^^S (1 4 0 m 1) iC 
15 T^mitt^'^Mi-h]) ^J>^ (5. 5 0g, 14 5. 2 5y^7U) ^mM.X-M:^^(Dt. 
^2mmUWLtCo ^^«fe^5i§U -t^^^^Si-^f-Zl^S- (3-iJ'nP7a.::^/L') 
-2- [ (3, 3-v^^^/W2, 3-v^t KP-l-^i/y^77:/-5-^/^) 7^5^/^] - 
3-;t^y:/nb;°;*-^— b (1 4. 0 4g, 3 6 . 3 ^ y ^/l^) <^^— t"/^ ( 5 0 

m 1 ) ^mt:iJi\^. ^M-e 1 . 5 ^mBW tfco 3 M^mm-^^KJ^^^i^T b 

^ji^/W=10:l, 5 : 1) T'iWiSlb^ ^^/t- (2R S, 3 R S) -3- (3-i5^ 

uny -2- [ (3, 3-v^^f-/W2, 3-v't Kn-i-^>'y:7 7^-5- 
>r /^) P< "tfVl - 3-b: Kd b (12. 0 7 g , 86%) ^^^fe 
25 :^^ }l^t b-C#fc„ 

IRvmax'®'"(cm-^) : 3460, 1726, 1487, 1467, 1373, 1190, 1032, 987 
^H-NMR(CDCl3) b (ppm) 0.95 (3H, t, J = 7.0 Hz) 1.27 (3H, s) 1.29 (3H, s) 
2.89-2.97 (3H, ra) 3.18 (IH, d, J = 2.4 Hz) 3.90 (2H, q, J = 7. 0 Hz) 4.18 
(2H, s) 4. 98-4. 99 (IH, m) 6. 03 (IH, d, J = 8. 2 Hz) 6. 78-6. 84 (2H, ra) 7. 24-7. 28 
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(3H, m) 7.40-7.42 (IH, ra). 

5) (4RS, 5 SR) -5- (3-^Pa7a:::i/U) -4- [ (3, 

2, 3-v^l:: KP-l-^yy77;/-5— T/i^) -1 , 3-;t=¥t>/ U v^^/- 

5 (2RS, 3R S) -3- (3-^ n D7:3^c^>'^) -2- [ (3, 3-i^^5^7V 

-2, 3-v^t Kn-l-<vy:77V-5— f;u) ^ ^yv] -3-fc Kndrv':?"^ fjt^. 
— h (11. 44g, 29. 4^y ^^U) (Dt- h 7 t Ko 7 7 / — ( 6 

0ml -6 0ml) I^WKMUX' 1 M^(D7i^Bit'r h }) ^ i 6 0 m I , 6 0^V 

OOml) ^Ml-MJ^^/VT^^ (6. 2ml, 44. 1 ^ U ^/V) , v^^:^::^ 
yHJ:/^Ti;^K (7. 6ml, 3 5. 3 5: y ^/U-) ttx.^ 4 H#^1»jim Lfc:„ 

15 mm^U:^mm'^ii^^i^^j^x^^^. ^m. m&mmLtc, -^^-^i^-mm^^ 

/^-eff^^^SrfTV\ (4RS, 5SR) -5- (3-^007^^/1^) -4- [ (3, 

3-v'^^>'W-2, S-v't Kn-l-^:/y':7 7>'-5-</^) -l, 3-;t^ 

y i?:/- 2 :^ ( 8 . i i g , 7 7%) ^M^m^^ t LT#fc„ 

mp 183-184'C 

20 IRvmax'®'(cm"') : 3271, 1759, 1489, 1236, 1194 

^H-NMR(CDCl3) S (ppm) 1.29, 1.30 (each s, 6H) 2.15 (IH, dd, J= 11.4, 13.8 

Hz) 2.27 (IH, dd, J = 3. 9, 13.8 Hz) 4.18-4.25 (3H, m) 4.98 (IH, s) 5.75 (IH, 

d, J = 7. 8 Hz) 6. 68 (IH, d, J = 8. 1 Hz) 6, 74-6. 79 (2H, m) 7. 25-7. 28 (IH, 
m) 7.34-7.39 (3H, m). 

25 6) (IRS, 2 SR) -2-r ^y-1- (3-^5^ nn73^c:^/V) -3- (3, 3- 

(4RS, 5SR) -5- (3-^cio:7 3::i/k) -4- [ (3, 3-v^^^/W2, 
3-v^t: KP-l-^;/i/77;^-5— T/^) P^f^/l^] -1. 3-;fdrf-y y v^:/-2-;^ 
y (5. 3 3g, 14. 9 ^V'^^i^) (O^^ y—/u il 0 Om\) MM^SM^Tk 
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b y J^ii^^W, (9. 3inl, 74. "^J^) ^Mx.^ 5 ^FBliniSsJl-ijlt 

ii. mmmmLfco nm^ni^^n {-^^-fy-mm^^^i-) x^nmu (irs, 

2 SR) -2-T^y-l- (3-^PP73i^/l-) -3- (3, 3-i^7«^/^-2, 3- 
v?t Kn-l-^^/^^^'-S-^/^) -l-^c^"^>'^>'^ (3. 68g, 74%)% 

mp 83-86°C 

IRvmax^^'Ccm-O : 3000-3300, 1597, 1574, 1487, 1469, 1192, 1076, 987 
'H-NMR (CDCI3) 5 (ppm) 1.30 (3H, s) 1.31 (3H, s) 2.28 (IH, dd, J = 7. 5, 13.8 
Hz) 2. 70 (IH, dd, J = 3. 3, 13. 8 Hz) 3. 21-3. 27 (IH, m) 4. 20 (2H, s) 4. 66 (IH, 
d, J = 5. 1 Hz) 6. 69 (IH, d, J = 7, 8 Hz) 6. 84-6. 88 (2H, m) 7. 24-7. 33 (3H, 
ra) 7.41 (IH, s). 

7) N- { (IRS, 2SR) -2- (3-:^^ xiy a^:^/U) -1- [ (3, 3-v^p< 

4-yjU:i-x:ti-y^Uy-l-:fyj}^:^y^ (242mg,l. 275 V^rjU) (DN, 
N-v'pff^/W^c/V'i^T^ K (10ml) ^^^{-^ l-^^/V-3- ( 3-i>p< ^/kT 5 
y 7°o hVU) ^/U-^i:^^ % V^mm^ ( 2 4 3 m g , 1 . 2 7 5 U ^^l^) > 1 -k K 
P^;/^^'^ byr^"— /HTKfB^^ (1 9 5mg, 1. 2 7 5 y ^/l') %iP;t> 
^(C (IRS, 2 SR) -2-T5/-1- (3-iJ'nn7ai^/l-) -3- (3, 3-v'7< 

5^/w2, 3—:^t Fci-i-^:xy77>-5-^;^) >'t' (0. 4 0g, 

i^^^^y-mB:^^^^) T*m^U N- { (IRS, 2SR) -2- (3-:^'Pn:7 

^_^^) _i_ [ (3, s-^j;^^ju-2, 3-v?t KP-i-^i//:77y-5-^;^) 

-2-k Ko'^i^^^/W -4-7/V;a-D-l-t-7 bT^K (383mg, 6 
8%) %il^^^^ i: tT#fc„ 
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rap 131-133°C 

H-^-ffi: C, 71.63; H, 5.81; N, 2.78 
MMiU- C, 71.28; H, 5.54; N, 2.79 

5 IR V max"^ (cm"0 : 3281, 1641, 1626, 1518, 1487, 1464, 1425, 1261, 1236, 1194 
'H-NMRCCDClj) 6 (ppm) 1.22 (3H, s) 1.27 (3H, s) 2.71 (IH, dd, J = 11. 1, 14.7 
Hz) 3.00 (IH, dd, J = 4.2, 14.4 Hz) 4.12 (IH, d, J = 4.2 Hz) 4.21 (2H, d, 
J = 0. 9 Hz) 4. 69-4. 78 (IH, m) 5. 08-5. 10 (IH, m) 5. 83 (IH, d, J = 7. 5 Hz) 
6. 72 (IH, d, J = 8. 4 Hz) 6. 91-7. 02 (3H, m) 7. 16 (IH, dd, J = 5. 4, 7. 8 Hz) 

10 7. 27-7. 38 (3H, m) 7. 45-7. 57 (3H, m) 7. 80 (IH, d, J = 8. 1 Hz) 8. 07 (IH, d, 
J = 7.8 Hz). 
3 7 7 

N- { (IRS, 2SR) -2- (3-;J' Pa73i::^/W) -1- [ (3, 3-i^7«^/W 
2, 3-i^t Kt3-l-^>':/7 7>'-5— f /I') T^^v'l'] -2-t - 
15 6, Kn-5H-^yy [a] i/i5^n^:/T>'-l-;*/^5!}?'^f-^ F 

6, T-v^t Ko-SH-^^-)/ [a] i^^ n^-fv-^- l-:ilJl^^>^ (2 3 9m 
. g , 1 . 2 7$]; ^/V) (ON, N-v>^ ^/W/K/Vi^T ^ K (5ml) 1 - 

J^^/W 3 - ( 3 -v^p( ^/V;r 5: y y n tVW :^/i^:^-M % Vm^M ( 2 4 3 m g , 
1. 27$y^7V), 1-t Ko'^'V^^^y b y /HTKfP^ (1 9 5mg, 

20 1. 2 7 $y^/^) ^IMX^ (IRS, 2SR) -2-T$y-l- (S-iJ'D 

-l-7'D/^V-/^ (0. 4 0 g, 1. 2 1 ^ i;^/!^) ^MtL^ 'MMXW^W^X.t^,. 

25 icM^LfCo (--^f-^--®^^^^/V) T'MMLs N- { (IRS, 

2 SR) -2- (3-i5'PD73i=.7V) -1- [ (3, 3-v?7<^/^-2, 3-v'l: Kp- 
l-^:/>/7 7>-5— f/W ^5^/1^] -2-t Ko^v'^f-/^} -6, 7-i^l: Kd- 
5H-^i/y [a] V^'^^-fy^^-\--)J)Vi$.^-^%Y (3 2 6mg, 5 4%) ^ 
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mp 149-150°C 

TC^^^W^CaiHs^NOjCl-O. 5H2O t LX 
fh#^iS: C, 72.86; H, 6.51; N, 2.74 ^ 
UMii: C, 73.04; H, 6.26; N, 3.04 
5 IRvmax'^'(cm-0 : 3304, 1635, 1514, 1487, 1192, 1076, 987, 910 

*H-NMR(CDCl3) 8 (ppra) 1.28 (6H, s) 1.98-2.01 (2H, m) 2.16-2.21 (2H, m) 
2.58-2.69 (3H, m) 2.87-2,95 (IH, ra) 4.20 (2H, s) 4.62 (IH, br) 5.00 (IH, 
s) 5. 71 (IH, d, J = 7.4 Hz) 5.89-6.00 (IH, , ' m) 6.26 (IH, d, J =11.8 Hz) 
6. 68 (IH, d, J = 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7. 46 (IH, s) 
10 MMM 3 7 8 

{ (IRS, 2SR) -2- ( P n -1- [ (3, 3- 

^/v} -i-i-y hT5 K 

5-^5'oa•:^:7i? (2 6 Omg, 1. 2 6 ^ U ^/W) (Z)N, 

15 N-i>^^^/W4^/VAT5 K (5ml) Mm^. l-:^^/U-3- ( S-v'p^ ^/l^T $ / 
7°P tVl^) ^ K^ti^^ (2 4 2mg, 1. 2 6 5: U ^ /I') , 1-t Kp 

drv'^>->^ h y r>^— /H7KfP#J (1 9 3mg, 1. 2 6 ^]} ^/\^) ^M:t. 
{.C (IRS, 2 SR) -2-7'^y-l- (3-;i'nn7ai^7W) -3- (3, 3-v^7<^ 
;U-2, 3-v>t Kp-I-^^-J^^^^z-S— r/V) -l-yn/^/-/U (0. 40g, 

(^dri^^-@^^^^/^) -eHML^ 5-^PP-N- { (IRS, 2SR) -2- (3 
o p :7 =/^) -1- [ (3, 3 ^/l^- 2 , 3-v^k Kp-1-^>'>^^7>'- 
25 S-l'/l^) P<^/V]-2-t Kp^^v-J^^/W-I-^I^ hT5; K (4 7 3mg, 76%) 

mp 191-192°C 

7n^:9-^ffjfi:C3oH27N03Cl2 tLX 
tf^-fji:: C, 69.23; H, 5.23; N, 2.69 
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MMW.- C, 69.02; H, 5.04; N, 2.71 
. IRvmax'"'(cm-0: 3271, 1639, 1572, 1520, 1487, 1194, 908 

'H-NMRCCDClj) 6 (ppm) 1.23 (3H, s) 1.26 (3H, s) 2.70 ,(1H, dd, J = 11. 0, 14.6 
Hz) 2.99 (IH, dd, J = 4. 4, 14. 8 Hz) 4.21 (2H, s) 4.71-4.78 (IH, m) 5.07 (IH, 
5 d, J = 3. 2 Hz) 5. 86 (IH, d, J = 8. 2 Hz) 6. 71 (IH, d, J = 8. 8 Hz) 6. 90-6. 93 
(2H, m) 7.22-7.64 (9H, in) 8. 31 (IH, d, J = 8.4 Hz). 
MMM 3 7 9 

N-{(1RS, 2 SR) -2- (3-iJ'Pn:7cc=>'l') -1- [4- (1, 

1) 2, 2-i^p«^/Wl- (4-7«f-/^:7ai^yv) -l-r/cf/-?/ >- 

E.#7 7;=^='tj:-riJ^^.v'i:>A (7. 14g, 2 9 4 ^];^/^) <D=^^v-}\^MMWi- 
(2 0 Om 1 ) [Cp-Zfu^ hyV^y (3 4ml, 2 7 6 5 (^ai— x/V (1 

0 0 m 1) ^Ig^riT 1 . 5 B#^i;!)Pii3tliiL bf::o ^(D'ik. ^M-C. Y)) 
15 T-fe h y /l^ (2 5m 1 , 2 2 6 5 y X/V ( 1 0 0 m 1 ) :^^^^;!JB 

y : @^i|3i^/U= 1 • : 0, 10:1) T'iftlliU 2, 2-v?7f^/Wl- (4-^^/V 

20 ya^:^ju) -i--:/x2y<y y {1 0. 94g, 2 7%) tT^fCo 

IRvmax'^(cm"0 : 1672, 1608, 1477, 1396, 1365, 1278, 960 

^H-NMR(CDCl3) 8 (ppm) 1.35 (9H, s) 2.38 (3H, s) 7.20 (2H, d, J = 8. 1 Hz) 7.66 

(2H, d, J = 8.4 Hz). 

2) 1- (1, l-i>'7Mu-2, 2-v^;^f-/vyp tVW -4-^^/V^:/-if:/ 
25 2 , 2-v^^f-/V-l- (4-^^/1^731 =:/V) -l-T'n^'^/i^ (4. 6 9g, 2 6. 

6 5 y ^/i^) (oX^fz-'T:^ yf:^ ( 2 > =3r v^oi^/u) r 5 / r 

^y7/^;^7-rK (lOg, 45. 2 5y^/^) ^?iTts s o-s 5°c-ei^^^ 
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y ^ - i^^-fy) vmUl-. 1-(1, l-iyyjU:tu-2, 2-v>^^;W7°n hVW 

* 

-4-7« 'f-jl^^y-^iy (5 . 1 6 g , 7 7%) ^m^^m:t^^^t tT#fCo 

IRv max™' (cm"'): 1618, 1518, 1485, 1464, 1308, 1286, 1259, 1209, 1093, 1072, 

976 

5 'H-NMR(CDCl3) 6 (ppm) 1. 02 (9H, s) 2. 37 (3H, s) 7. 15-7. 19 (2H, m) 7. 31 (2H, 
d, J = 8.4 Hz). 

3) znf-jUQ- (3-^ P P7a:c:^/U) -2- [4- (1, 1 -i^7/W;tP- 2 , 2- 

1- (1, l-v'7;v;rp-2, 2-v^7«f->'kyat:Vk) -4-^ 5=-/k^:/-^V (4. 

10 5 2 g, 2 2. 8 (DB^it^m il 5 0ml) Wm^2, r-T^^T. 

y^'^n^ MJ/V (1 8 8mg, 1. 1 4 5 y */k) ^ N-l/p^y^^J' ^^>''1' ^ 

K(4. 06g. 22. 8^ y^yW ^jjDx.. MitgSLfco "^ma^w^. 

^mm^hyk. MJE^tfCo :i:m#:^#^Cc r;h.{i:r<^**^O^^St-ffiV^fc„ 
■ 3^^/k3- (3-^PP7ct^/k) -3-;^-=3ry7'Dfcf;^;^-— b (5. 17 g, 2 2. 

15 8 ^ y -^t/k) ov^7< h=¥^^^^i^(6 0ml)^>l^7K^«&U7K^'^^:':^^y!>-^(6 

0%, 0. 9 2g, 2 2. 8 5y^/P) ^;!]P;i. Tk/'&T-t?! 5 

(2 2. 8^y^/k) (D:;?^ b ;x (4 0ml) :^?S*;!jnx.s ^mX'*!^ 

1) "CM^U 3if^/u3- (3-^ p P7ai=/w) -2- [4- (1, x-^Jyivir-^- 

2, 2-v^;^^ykyn tVk) ^Vv^/k] -3-;t^yyp h (7. 4 4g, 

IR V max™' (cm'O : 1736, 1691, 1570, 1483, 1425, 1367, 1259, 1093, 1072 
25 'H-NMR(CDCl3) 6 (ppm) 0.99 (9H, s) 1.12 (3H, t, J = 6.9 Hz) 3.34 (2H, d, J 
= 7. 5 Hz) 3. 96-4. 15 (2H, m) 4. 56 (IH, t, J = 7. 2 Hz) 7. 21-7. 45 (5H, m) 7. 50-7. 55 
(IH, ra) 7.78-7.90 (IH, m) 7.90-7.92 (IH, m). 

4) 3i5=-/u (2RS, 3 RS) -3- (3-^PP:7:t:=-/k) -3-t: Kp^v'-2- 
[4- (1, 1-v'7/V;^p-2, 2-v'^^/kyp tVw) ^V^yjv\ -fxi\^ir^-—\ 

« 
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MitM^ (4. 9 4 g, 3 6. 2 ^ i; ^;^) (D:i^-TJVmMW. (7 0ml) \CA 
^itt^'^Mi-VV ^J>> (2. 7 4g, 7 2. 4^y^>'V) ^^aT*iPx.^O** 2 

[4- (1, l-v'7/v:^n-2, 2-v^^f-;v-/ntVw) -3-;r^y7'p 
5 fc:°;^^N— h(7, 59g, 18. l^U (D^— r/l^ (50ml) ^Ig^JPXx 

0:1, 5:1) T')ft|Slbx ^f-^V (2RS, 3RS) nxiy s.:^;V) 

10 -3-t Kci=¥v^-2- [4- (1, l —JyjV:^n-2, 2-v?^ fcVl^) ^^'v' 
/k] b (6. 12g, 8 0%) ^^||^;^>f /i-i: fC#fCo 

IR V raax'*'^ (cm"^) : 3454, 1712, 1616, 1597, 1576, 1483, 1398, 1371, 1398, 1286, 
1259, 1190 

'H-NMR(CDCl3) b (ppm) 0.94 (3H, t, J = 7.2 Hz) 1.00 (9H, s) 2.90-3.04 (2H, 
15 ra) 3.11 (IH, d, J = 1.8 Hz) 3.90 (2H, q, J = 7.0 Hz) 5.03 (IH, d, J = 2. 2 
Hz) 7.09 (2H, d, J = 8.0 Hz) 7.25-7.29 (5H, m) 7.42 (IH, s). 
5) (2RS, 3 RS) -3- (3-i^ nD7ai=/W) -3-fc Fn^v'-2- [4- 

(1, i-^J'y;v:tti-2, 2-^J:^^jvyn\i°jv) ^:xv?/i'] yn\fir:ym. 

=!^^)V (2RS, 3RS)-3- nxiy a^:=.)V) -3-b '\^xi-i>irV-2- [4- 

20 (1, \--^yjV^U-2, 2-J':^^)V-fu\f}V)^Vi>)V\yxx\^iir:$(-^—\' (5. 
88g, 13. S^y ^/l^) h 7 t Kp 7 7 ^-31^ y —/V ( 3 0 m 1 - 3 0 m 
1 ) ^ISl^MT* 1 ^'^(Dim.W^'f' by!>> (28ml, 28^y -^Mtl^ 

25 W&M^ t/Co ^'3rf-^-@^i^^f^/^t?S^^^^TV^, (2RS, 3RS)-3-(3 

xiny a^z=.)V) -3-h Kndev'-2- [4- (1, \--^y )Vir.u-2, 2-v*7<^ 

/V7"n tVU) yn t'^^-^ (4. 2 4 g , 7 7 %) Srilfe^^i L-C# 

mp 141-142't; 
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IRvmax'"'(cm"') : 2500-3300, 1709, 1599, 1574, 1483, 1413, 1398, 1369, 1286, 
1259 

^H-NMR (CDCI3) 8 (ppra) 0. 99 (9H, s) 2. 90-3. 05 (3H, m) 5. 10 (IH, d, J = 3. 6 
Hz) 7.07 (2H, d, J = 8. 1 Hz) 7.25-7.28 (5H, ra) 7.42 (IH, s). 
6 6) (4RS, 5SR) -5- {Z-'^ nUy a^^^jV) -4- [4- (1, l-V'^JV 

(2RS, 3RS) -3- (3-^PP73i:i/V) Kt3^i/-2- [4- (1, 

l-v>7yi';tn-2, 2-v'7<^;w:/n tvw) ^:/v?;i^] 7"pi^;^:/iS (4. 0 9 g, 

10.3^ y^/W) (Dt- h^t ]^uyyy (1 0 Oml) ^f- /i^T ^ > 

10 (2. 1 6m 1 , 1 5. 4 5 5 U^yW) ^ v?:7ai^/uy ymrt^Y (2. 6 Tml , 

12. 3 6^ y^/^) ^^m^. AmmM^mULfc. ^m^wi^u m^=^^^^x^ 

(4RS, 5SR) -5- (3-:^'T3D7 3i^/W) -4- [4- (1, l-^JyjVi^'a- 

15 2, 2-v^^^/^:/p tVi^) ^yiz/vl -1, 3-;t=¥f->^y v^>'-2-;t:^ (3. 9 

7 g , 9 8%) LT#fCo 

mp iss-igo'C 

IRvmax'*'(cnr^): 3246,-1739, 1437, 1369, 1286, .1238, 1078 
'H-NMRCCDClg) 6 (ppm) 1.01 (9H, s) 2.27 (IH, dd, J = 10.8, 13.1 Hz) 2.36 
20 (IH, dd, J = 4, 2, 12. 8 Hz) 4. 23-4. 31 (IH, m) 5. 09 (IH, s) 5. 77 (IH, d, J. 
= 8.1 Hz) 7.05 (2H, d, J = 8. 1 Hz) 7.24-7.29 (IH, ra) 7.32-7.38 (5H, ra). 
7) (IRS, 2 SR) -2-T^y-l- (3-i{'nD:7a~/V) -3- [4- (1, 

(4RS, 5 SR) -5- O-^Pni^cc:^/!^) -4- [4- (1, l-i^yMx2- 

25 2, 2-v^;^5^/w:/P tVi^) ^y^i/fv] -i, 3-;^^-y-y y v^^-2-;4-:/ (3. 8 

2g, 9. 7o^y^;v) (D:^^ J {10 Oral) mm-csm'&Tm.iti-v]) 

I^AtK^;^ (6. 1ml, 4 8. S^y^yl^) tllMT.. 4lt^1MjSMbfco^J5& 
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MLtc, Bm^:W^^ Tifl^L. (IRS, 2SR) - 

O-^i'DD^a:^;^) -3- [4- (1, l-v^:7/W^P-2, 
^/UyuM'M 7*^/W] -l-yo-'-^y-/^ (2. 5 6g, 7 2%) ^U^l^^gt 

5 mp lOS-lOTt) 

IR V max'®' (cm"') : 3352, 1597, 1483, 1286, 1259, 1093, 1068, 1037, 1008, 978 
'H-NMR (CDCI3) 5 (ppm) 1.02 (9H, s) 2.38 (IH, dd, J= 10.6, 13.6 Hz) 2.80 
(IH, dd, J = 2. 8, 13. 2 Hz) 3. 27-3. 36 (IH, m) 4. 68 (IH, d, J = 4. 8 Hz) 7. 15 
(2H, d, J = 8. 2 Hz) 7. 26-7. 35 (5H, m) 7. 42 (IH, s) . 
10 8) N-{(1RS, 2 SR) -2- O-iJ'pn^^nn/P) -1- [4- (1, 1- 
v^7/W^n-2, 2-t>p«^>'V'ya fcVv) -2-1: Kn=^V^5^>'^} -4- 

N-v^p^^/l^TjN/l-i^r ^ K (5 ml) ^m^i^. l-ai^7V-3- ( 3 -v'Xf'/WT 51 y 
15 T'Pt^^v) :^/W4<v?>r ^ K^^:^ (2 2 Omg, 1. 1 5 5: y ^/V') , 1-t Kn 
dri/^ixy^ h y T 1 TKfP!^ Cl76mg, 1. 15^!) ^/l^) ^;!jP;tH 

\Z (IRS, 2SR) -2-T^y-l- (3-i^OP73i=i7V) -3- [4- (1, 1- 
v^7/l';tn-2, 2-v>^^/W>^n tVl') 7 3.^/1^3 -1-7° P/-^y—;W (0. 40g, 

(^^■fy-^m^'^M tflSML. N- { (IRS, 2SR) -2- (3-ypP7 
aic:i/V) -1- [4- (1, l-V^7/V::^P-2, 2 -^^^ ^/W^ P fcVW) ^^^V^/V] - 

2-t KP^^rv-ai^/v} -4-7/^;rp-l-:^7 br^: K (2 8 9mg, 4 9%) ^ 
25 Mfe^^itT#fCo 
mp 104-106'IC 

IR V max'"'" (cm~0 : 3244, 1639, 1626, 1599, 1516, 1425, 1286, 1261, 1091, 1072, 
1008, 978 

'H-NMR (CDCI3) 6 (ppm) 1.01 (9H, s) 2.82 (IH, dd, J = 11.0, 14.4 Hz) 3.03 
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(IH, dd, 4.4, 14.4 Hz) 3. 85 (IH, s) 4.72-4.81 (IH, m) 5.10 (IH, d, J = 3.4 
Hz) 5.98 (IH, d, J = 8.4 Hz) 6.93 (IH, dd, J = 7.6, 9.8 Hz) 7.10 (IH, dd, 
J = 5.0, 7.6 Hz) 7.19-7.56 (lOH, m) 7. 75 (IH, d, J = 7.6 Hz) 8,06 (IH, d, 
J = 8.0 Hz). 

5 MMM 3 8 0 

N- { (IRS, 2SR) -2- (3-^ DCi7cc^/u) -1- [4- (1, 

n-2, 2-v^^5^/V7'n tVU) ^:/v?/V] -2-t Kp>v'a:.5=-/W -6, T-v't K 

6, 7— ✓'t Kn-SH-^^-V^ [a] n^':fTy-l-:^/l^^>B (2 16m 
10 g, 1. IS^y^/l') (ON, N-v^p< ^/U^i^yl^AT 5: K (5ml) M'^^^. 1" 
^f^;W3- (3-v^p^5"/^T5y ^nlf/v) ;^7/l';J?v?^ ^ m^lt (2 2 0mg. 
1. 15^y^>'l^)> 1-t Kp^->-^»^ h y Ty-/H7KfPi^ (1 7 6mg, 
1. 1 5 5: y^/l') ^JPx.> (1 RS, 2SR) -2-T5:y-l- (S-iJ'n 

ny^^^/i^) -3- [4- (1, l-v'7yW;^u-2, 2-v?^ ^/i^^p tVi^) ^a^^/v] 
15 - 1 n /^V -/I- ( 0 . 4 0 g , 1 . 0 9 ^ y ^/l-) ^;!]B;t, ^aTJpl-^jtj^ UfCo 

mmmmLtio mm^w^^ i^e^-fy-^^oL^ju) -vmrnu n- {.(irs, 

2SR) -2- (3-i^ nn:73i— /l^) -1- [4- (1, 1 -v^7/^:^t3- 2 , 2-v'7« 
20 ^7V:/PtVi/) ^yv^;w] -2-1: KP'^v/^f-^W -6, 7-v^t Kn-5H-^yy 
[a] -y^n^yTy-l-:fJ^i^^^-f% K (3 1 6mg, 5 4%) ^M^-^^mt L 

mp 119-120'C 

IRvraax'^'(cm'^): 3265, 1635, 1516, 1485, 1286, 1259 
25 'H-NMR(CDCl3) 6 (ppra) 1.28 (6H, s) 1.98-2,01 (2H, m) 2.16-2.21 (2H, ra) 
2.58-2.69 (3H, m) 2.87-2.95 (IH, m) 4.20 (2H, s) 4.62 (IH, br) 5.00 (IH, 
s) 5,71 (IH, d, J = 7,4 Hz) 5.89-6.00 (IH., m) 6.26 (IH, d, J = 11.8 Hz) 
6. 68 (IH, d, J .= 8. 8 Hz) 6. 88-7. 16 (5H, m) 7. 26-7. 30 (3H, m) 7. 46 (IH, s) 
MMM 3 8 1 
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5-^nD-N- { (IRS, 2SR) -2- (3-^ o a 7 j:::^/^) -1- [4- (1, 

5-^nD-?-7^ wy-l-;(7/W7j^V^ (2 3 8mg, 1. 1 5 5; U ^/V) (DN, 
5 N-v^^^>'^;^^/^Ar^ K (5ml) l-a^f-/W3- (3-v^p<^/VT^^ 

tVu) ;^7/^Jjs v^^ 5: Fit^it (220mg, 1. 155;]; ^/l-) , 1 - 1 Ko 
dev^^>'^hi;7i/-/H7K^pJ|^ (17 6mg, 1. 15^y^/^) ^Mk.^ 

1 

^21 (IRS, 2SR) -2-T^y-l- (3-i^Pn7;ii^;^) -3- [4- (1, 1- 
i^77V:tP-2, 2-i^^^/vyn tVV) 7a^:=^/V]-l-yci/-?/— /V (0. 40 g, 

10 1.0 9 5 y^;i^) ^m^. muvm^w^ i^fco m^^^^^x^^m.^, mmMW 

i^^-^y-mm^^^^) T'MMU 5-^an-N- { (IRS, 2SR) -2- (3 
-i^ D 0 73:=./^) -1- [4-(l, l-v^7/P;^P-2, 2-v^^5^/^yn tVw) ^ 
15 - 2- 1 Kn >>:x'5^/v} - 1 --^7 h T $ K ( 2 5 2 m g , 4 2%) ^M'^ 

mp 99-mV 

IR V max'"'' (cuf ') : 3260, 1635, 1521, 1286, 1093, 1072, 1037, 1008, 978, 908, 
^H-NMR(CDCl3) d (ppm) 1.01 (9H, s) 2.79 (IH, dd, J = 11.1, 14.4 Hz) 3.02 
20 (IH, dd, J = 3. 6, 14. 1 Hz) 4. 74-4. 82 (IH, m) 5. 07 (IH, d, J = 3. 6 Hz) 6. 02 
(IH, d, J = 8. 7 Hz) 7. 15-7. 41 (lOH, m) 7. 53-7. 57 (3H, m) 8. 28 (IH, d, J = 
8.7 Hz). 
MSS2 

(IRS, 2SR) -2- [ (6, 7-v't KP-5H— <Vy^ [a] Vi^'P-^y 

25 T>'-i-'</^:*/v^^/^) T5:/] -1- (A-yMx2yz^=^/p) -3- [3- (1, 

1, 2, 2-X h7 7;^;tn^ b:^^^) 73^^/1^] tVV 
N-[(1RS, 2SR) -2- (4-yM^y^=-M -2-}i ]^X2^i/-l- 13 

- (1, 1, 2, 2-Thyy/i-:tti^Y^u) ^yi;^;u2 -6, K 

D-5H-^:/y [a] :/i5'P^7"7'^-l-;^7/^7i?dff-^ FO. 3 5 9 g (0. 6 7 
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5^1) s M^mm 2 m 1 . e y i^:/ 5 m 1 (DU-^^^ 10 0 °CX—mMW b 

5 Sfelt^B iRftO. 34 7 g 11X^9 0% 

rap m-mX:; 'H-NMR (CDClg, 200 MHz) 6 1.91-2.05 (2H, m), 2.15 (3H, s), 
2.13-2.32 (2H, m), 2.63-2.66 (2H, m), 2.71 (IH, dd, J= 10. 2 Hz, 15.2 Hz), 
3.07 (IH, dd, J = 4. 3 Hz, 14. 7 Hz), 4.89-5.03 (IH, m), 5.51 (IH, d, J = 9. 6 
Hz), 5.89 (IH, tt, J = 2. 9 Hz, 53.0 Hz), 5.81-6.06 (3H, ra), 6.82 (IH, dd, 

10 J = 2.0 Hz, 7.2 Hz), 6.97-7.15 (7H, m), 7.32 (IH, t, J = 7.9 Hz), 7.41 (2H, 
dd, J = 5.4Hz, 8. 6 Hz); IR (KBr) 3241, 1746, 1642, 1512, 1275, 1236, 1113, • 

. , 772 cm'; Anal. Calcd for C31H28FSNO4: C, 64.92; H, 4.92; N, 2.44. Found: C, 
64.87; H, 4.84; N, .2.30. 
Uti^ij 3 8 3 

15 =I/^^5'^ (IRS, 2SR)-2-[(6, 7 -v't Fp- 5 H-^^/^Z [ a ] v'^ n 

^■:fTy'-i-^/^:^/i^^^M T^y] -1- (4-7yu;^n:7ai::^7U) -3- [3- 

(1, 1, 2, 2-x h7:7;^;^n:3^ b=3fiX) tVW y^/l^ 

N- [ (IRS, 2SR) -2- (4-7/U:tP7ai^/V) -.2-t Kct 1- [3 
- (1, 1, 2, 2-r h 7:7/1^:^ pj: bdr^:x) ^:yv^/V] -6, 7-v^t K 

20 n-5H-^:/y [a] i/:^' ^^yx:^-l-;^;/^5^<=^i^^ KO. 301g (0. 5 6 

6^ y^yW^^/N^^^/T^^/i/^y^py Ko. lomi (o. 85^ y^/^)s 

4-N, N-i^/^Ji^T^/^'Vi^yO. 14g (1. 1 3 ^ ]) "frM <OT± V 
y /H 5 m 1 ^^S^ 8 0 'C-tr 2 Wf^mW Lfdo Ls # b 

25 y^=3/'l-2/l) . g6<)t)^#fCo 

UMO. 3 6 5 g HX^10 6% 

rap 170-17 rC; 'H-NMR (CDCI3, 300 MHz) 8 1.92-2.00 (2H, m), 2. li3-2. 24 (2H, 
ra) , 2. 61-2. 81 (7H, m) , 3. 02 (IH, dd, J = 4. 2 Hz, 14. 4 Hz) , 3. 50 (3H, s) , 
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4.87-4.97 (IH, m), 5.85 (IH, td, J = 5. 2 Hz, 11.9 Hz), 5.89 (IH, tt, J = 
2.8 Hz, 53.0 Hz), 5.90 (IH, d, J = 9. 9 Hz), 6.03 (IH, d, J = 12.0 Hz), 6.16 
(IH, d, J = 4.8 Hz), 6.86 (IH, dd, J = 1. 5 Hz, 7. 5 Hz), 6.99-7.13 (7H, ra), 
7, 30 (IH, t, J = 8.0 Hz), 7. 43 (2H, dd, J = 5. 3 Hz, 8.6 Hz) ; IR (KBr) 3239, 
5 1742, 1640, 1512, 1223, 1165, 1128 cm"^; Anal. Calcd for C34H32F5NO6: C, 63.25; 
H, 5.00; N, 2.17. Found: C, 63.21; H, 5.03; N, 2.13. 
MMm 3 8 4 

=3/^^^(lRS, 2SR)-2-C(6, KP-5H-^i^i/ [a] VjJ'a 

^:fT:^-l-^jU:^3jU7j^::z;U) r$y] -1- (4-:7;U^d:7 3i=/^) -3- [3- 

10 (1, 1, 2, 2-T h7 7/U;^-P^ h=3fi/) 7a:^/W] T'ntVVzK* 

N- C (IRS, 2SR) -2- {4-yjU:^X2ya^::^/U) -2-fc Kn^v^-l- [3 
-(1, 1, 2, 2-7" h7.77U;^a:n hdrix) ^>^v^/k] cc^/l^] -6, K 
P-5H-'<>'y [a] iy^n^>^-rV-l-;^7/V)i)^>f-$: KO. 5 6 6 g (1. 0 6 
d^V^/U) i: 3/>i5'^^ P y KO. 41g (2. 6 6^y^7U) (OT±h^h]} 

15 3 0 m 1 ^^gici, 4-N, N-i^?ii^^}^T ^ y i^^O . 26 g (2. 1 3 5: U 

^^^B^ IIXSO. 46 6 g I|X¥6 9% 
rap 154-155°C; 'H-NMR (CDCI3, 300 MHz) 6 1.92-2.01 (2H, m), 2.17-2.23 (2H, 
m), 2.58-2.77 (7H, m), 3.04 (IH, dd, J = 3. 8 Hz, 14.3 Hz), 4.89-4.99 (IH, 
25 m), 5.71 (IH, d, J = 9.3 Hz), 5.85 (IH, td, J = 5. 1 Hz, 11.7 Hz), 5.89 (IH, 
tt, J = 2,9 Hz, 53.1 Hz), 6.00 (IH, d, J = 11.7 Hz), 6.06 (IH, d, J = 5. 4 
Hz), 6.84 (IH, dd, J = 1.4 Hz, 7.7 Hz), 6.98-7,13 (7H, m), 7.30 (IH, t, J 
= 7.8 Hz), 7.41 (2H, dd, J = 5. 3 Hz, 8. 6 Hz); IR (KBr) 3243, 3067, 2940, 
1734, 1640, 1512, 1211, 1155, 1123 cm-^ Anal. Calcd for CaaHaoFgNOg-0. 5H2O: 
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C, 61.87; H, 4.88; N, 2.19. Found: C, 61.78; H, 4,77; N, 2.15. 
MMM 3 8 5 

h y (IRS, 2SR)-2-[(6, 7-^;?t: Ko-5H-^;^>/ [a] 

5 [3- (1, 1, 2, 2-7" h7 77W;e-n^ b^i/) ^cc^/V] If/V 

(IRS, 2SR) -2- [ (6, Ko-5H-^>y [a] v^iJ' 

p^T^x^^-l— f>'V;^7/^JiJ^^^/^) T^y] -1- (4-7y^;tP>'a^^;^) -3- [3- 

(1, 1, 2, 2-r b7 7/^;^PJi h=3E-^/) tV^TK^l 6 5mg 

(0. 26 1^];^/V') <D7^ h7t Kn77^2m m^i^tn. 1 ^^7K^'fh-^ MJ 
10 !>A7K^^gO. 2 6ml (0. 2 6 ^ ]) ^JU) ^Mx.. ^iU.X^ 5^mWi^fCo &}^- 

ilJlft 1 .3 0 m g 7 6 % 

mp 165-170'C; ^H-NMR (CDCI3, 300 MHz) 8 1.92-2.00 (2H, m), 2.17-2.23 (2H, 

15 m), 2.60-2.75 (7H, m), 3.03 (IH, dd, J = 3. 9 Hz, 14.1 Hz), 4.90-5.00 (IH, 
m), 5.66 (IH, d, J = 9.6 Hz), 5.85 (IH, td, J = 5. 3 Hz, 10.5 Hz), 5.89 (IH, 
tt, J = 2. 9 Hz, 53.0 Hz), 6.01 (IH, d, J = 12.0 Hz), 6.04 (IH, d, J = 5. 1 
Hz), 6.83 (IH, dd, J = 1. 5 Hz, 7.5 Hz), 6.99-7.13 (7H, m), 7.29 (IH, t, J 
= 7. 8 Hz) , 7. 40 (2H, dd, J = 5. 3 Hz, 8. 9 Hz) ; IR (KBr) 3400-2900, 1730, 1640, 

20 1534, 1514, 1200, 1159, 1128 cm"^; Anal. Calcd for C33H29FBN0feNa'2. OHgO: C, 57.48; 
H, 4.82; N, 2.03. Found: C, 57.49; H, 4.46; N, 1,88. 
MMM 3 8 6 

N- (t e r t-^h^i/:hJ\^^^^^) ^^Vi^y ilRS, 2SR)-2-[(6, 7 

-v^t Ka-5H-^i^y [a] i/^ ^^':f 7^:^-1 T^y] -1- 

25 i4-y/U:ti^yau=z/U) -3- 13- {1, 1, 2, 2-r h 7 7/k;tn3i h ^ri/) 

N-[(1RS, 2 SR) -2- (4-7/U';^-P73^^/k) -2-t Ka^i/-1- [3 
• - (1, 1, 2, 2-7" h7 7/V^n^ bdf^i/) ^i/':;'/^] ccf-zL] -6, K 

u-5H-^yy isi^ i/p u^yTy~l-^J\^:^^-^5. ]^0. 3 04g (0. 5 7 
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2$y^/^) , BOC-rJ'^y v'>'0. 12g (0. 6 9^y^;^) , 4-N, N-v> 

^f-zi^r fc'y v^>o. i4g (i. i4%]}^/u)^ i-^^/w3- (3-;?;^ 

i^/UT ^ y tVW ;;(7/k/i^'v''i' ^ K • IMM^ 0 . 1 6 g ( 0 . 8 6^.]} ^/U) (Z) 
&#.H#: Jlxao. 41 Ig I|X^10 0% 

nip ISl-lSZt); ^H-NMR (CDCI3, 300 MHz) 6 1.41 (9H, s), 1.93-2.01 (2H, m), 
10 2.18-2.24 (2H, m), 2.66 (2H, t, J = 5. 9 Hz), 2.70 (IH, dd, J = 10.5 Hz, 14.4 
Hz), 3.04 (IH, dd, J = 4. 1 Hz, 14,3 Hz), 3.91-4.06 (2H, m), 4.91-5.00 (IH, 
ra), 5.07 (IH, br t, J = 4. 5 Hz), 5.68 (IH, d, J = 9.9 Hz), 5.86 (IH, td, 
J = 5.4 Hz, 12.0 Hz), 5.89 (IH, tt, J = 2.9 Hz, 53.1 Hz), 6.02 (IH, d, J 
= 11.7 Hz), 6.11 (IH, d, J = 5.4 Hz), 6.87 (IH, d, J = 7. 2 Hz), 7. 01-7. 13 
15 (7H, m), 7.31 (IH, t, J = 8. 0 Hz), 7.41 (2H, dd, J = 5.4 Hz, 8.7 Hz); IR 
(KBr) 3370, 3310, 2936, 1750, .1684, 1638, 1512. 1225, 1196, 1157, 1125 cm~^ 
Anal. Calcd for C36H37F5N2O6 : C, 62.79; H, 5.42; N, 4.07. Found: C, 62.60; H, 
5.49; N, 4. 00. 
MMM 3 8 7 

20 (IRS, 2SR) -2- [ (6, 7 -v' t Ko- 5 H-^^-^ [a] D 

r$y] -1- i4-y/P:tuyzi.^/u) -3- [3- 

(1, 1, 2, 2-v-Yyy/^:tu:3^h^i^) y au=.)V\ yxiy;f)Va^y^y-)VW^M. 
N- Q X X-y\^^%^iJ)VM=.)V) ^Vi^y (IRS, 2SR) -2- [ (6, 
7-v^t: FD-5H-^^y [a] u^:/-r 1 -^/U-P^/Wl?^/!/) T ^y] - 
25 1- (4-7/W;tP73^^7l^) -3- [3- (1 , 1, 2, 2-x b7:7/l';tDai fdri/) 
7 3i:=i/^] 7°PtV^^>^X/V0. 35 ig (0. 5 1 0 5 y ^/W) , M:^0. 3 

J^'&B^ iSLMO. 2 70 g W8 5% 
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mp 174-177'C (dec. ) ; 'H-NMR (CD3OD, 300 MHz) 8 1. 88-1. 96 (2H, m) , 2. 19-2. 24 
(2H, m), 2.63-2.72 (3H, ra), 3.24 (IH, dd, J = 3. 3 Hz, 14.1 Hz), 3.90 (IH, 
d, J = 1.7.1 Hz), 3.99 (IH, d, J = 17.1 Hz), 4.86-4.98 (IH, m), 5.69-5. 79 
(2H, m), 6.04 (IH, d, J = 6. 9 Hz), 6.24 (IH, tt, J = 2. 9 Hz, 52.6 Hz), 6.59 
5 (IH, dd, J =^ 1.2 Hz, 7.5 Hz), 7.00 (IH, t, J = 7. 4 Hz), 7.10-7.17 (5H, m), 
7.23 (IH, d, J = 7.8 Hz), 7.38 (IH, t, J = 7. 8 Hz), 7.55 (2H, dd, J = 5. 3 
Hz, 8. 9 Hz) ; IR (KBr) 3283, 3100-2800, 1744, 1640, 1514, 1271, 1233, 1200, 
1125 cm'^; Anal. Calcd for C3iH3oC1FbN204 '0. SHaQ: C, 58.72; H, 4.93; N, 4.42. 
Found: C, 58.46; H, 4.84; N, 4.51. 
10 MMM 3 8 8 

=i/>^^ (IRS, 2SR) -2- [ i4-y/l^:tn-l-i-y T^Jl -1- 

(4-:7/k;^-a73i.^/l^) -3- [3- (1, 1, 2, 2-7^ h 7 7/^;^o^ h ^r^/) 

A-y/U;tu-N- [ (1 RS, 2 SR) -2- ( 4 - 7 n 7 =^/^) -2-t: 
15 =¥^-1- [3- (1, 1, 2, 2-x h7 77k;*-n3i hdr^/) ^yil^/v'] cc^/k] i- 

7^$^ 1^:^-1 -:*/W2j?^f-5: Ko. 6 64g (i. 245^1;^/^) ^ o 

y KO. 48 g (3. ll^y^/V) (DT±h^hVJ^3 0mimW\^> 4-N, 
N->^;^5^/l'T5 y fy v'iyO. 30 g (2. 4 9 ^ y ^/l^) ^Mx.. 7 0°CT3 

^mmwLtco EJtM^^m^i'/^nLfc'^. 7K3 om i ^mx..^(Di^t.o. 5m 

11X1:0. 4 3 8 g W5 6% 
25 tnp 181-182t:; ^H-NMR (CDClg-DMSQ-de, 300 MHz) 5 2.70-2.76 (4H, m), 2.84 (IH, 
dd, J = 11.7 Hz, 14.4 Hz), 3.07 (IH, dd, J = 3. 9 Hz, 14.4 Hz), 4.93-5.02 
(IH, m), 5.94 (IH, tt, J =2. 9 Hz, 53.0 Hz), 6.27 (IH, d, J = 5. 4 Hz), 7,01-7.32 
(8H, m), 7.40-7.53 (5H, m), 8.03 (IH, d, J = 9. 0 Hz) ; IR (KBr) 3308, 3100-2800, 
1740, 1723, 1640, 1624, 1530, 1516, 1235, 1179, 1119 cm"'; Anal. Calcd for 

t 
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CaaHgsFgNOe: C, 60.67; H, 3.98; N, 2.21. Found: C, 60.37; H, 3.76; N, 2.05. 
MMM 3 8 9 

=iy^:^^^V]}^J>> (1RS, 2SR) -2- [ (4-7/u;t p- 1 -^:7 h-Y/k) T 

-1- (4-:7/V':tn73^::^/W) -3- [3- (1, 1, 2, 2 -T h 7 7 /W;^ P 
5 oihdrv') fn\f}V 

(IRS, 2SR)-2-C (4-7;V;^D-l-t-7 b-f/P) T^/] - 
1- (4-7>'W;^a7ct^/u) -3- [3- (1, 1, 2, 2-7" h 7 7/u;rnai b^Sj^i/) 

tVWjc^2 4 2mg (0. 3 8 2 5: U ^^U-) (^xh^tFn^^^^ 

2ml:^^^t3:^ 1 ^^7K^'(fc:•:^ h y A7K;^?ge 0 . 38ml (0. 38^y^/i^) 

^U^W^ llXiieSmg 11X^6 6.% 

mp 192-198*C; ^H-NMR (DMSO-dj, 300 MHz) 8 2.42-2.64 (4H, in), 2. 81 (IH, dd, 
J = 11.7 Hz, 13.2 Hz), 3.08 (IH, dd, J = 2. 1 Hz, 13.5 Hz), 4.68-4.79 (IH, 

15 m), 5.93 (IH, d, J = 6.9 Hz), 6.73 (IH, tt, J = 2, 9 Hz, 51.8 Hz), 7.08-7.42 
(lOH, m), 7.50 (2H, dd, J = 5. 7 Hz, 8.4 Hz), 7.58 (IH, t, J = 7. 4 Hz), 8.01 
(IH, d, J = 8.7 Hz), 8.73 (IH, d, J = 9. 3 Hz); IR (KBr) 3304, 1738, 1842, 
1574, 1530, 1514, 1119 cm"^; Anal. Calcd for CjgHgiFgNOeNa- 1. OHgO: C, 57.06; 
H, 3.89; N, 2.08. Found: C, 56.79; H, 3.86; N, 1.90. 

20 MMM 3 9 0 

N- (te r t-zfh^i^^Jl^^:^M (IRS, 2SR) -2- [ (4-:7 

jv-tn-l-±y VAM -1- (4-7/^;^a73i=7W) -3- [3- (1, 1, 

4-77V;^-ci-N- [ (IRS, 2SR) -2- (4-7y^;tn ^31:^;^) -2-t 
25 ^v'-l- [3- (1, 1, 2, 2-x h7 7/w;:d-nj: h^v') oi^/v] 

^iJ' 1/ /l^5ij?'3ff-$ KO. 48 6 g (0. 9 115y^/W s BOC-iJ'^'y 
i/l^O. 19g (1. 09^y*;V) ^ 4-N, N-v^^^/VT^y fc"!) v'^'O. 2 
2 g ( 1 . 82^1; ^/P) . 1 -^^/w 3 - ( 3 -i^y ^/l-T ^ / tW) :^;Vt;^ 
i^^^Y'Wk^O. 26 g (1. 3 7 5:y^yP) (^Tir h-by;^2 Oml^^^ 
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5 IlXftO. 5 8 2 g J|X^9 3% 

mp 126-127'C; ^H-NMR (CDClj, 300 MHz) 8 1.33 (9H, s), 2.81 (IH, dd, J =11.0 
Hz, 14.6 Hz), 3. 10 (IH, dd, J = 3. 9 Hz, 14.4 Hz), 3.93 (IH, dd, J = 6.0 Hz, 
17.4 Hz), 4.04 (IH, dd, J = 5.9 Hz, 1.9 Hz), 4.98-5.09 (2H, m), 5.88 (IH, 
tt, J = 2.8 Hz, 53.2 Hz), 6.08 (IH, d, J = 9.9 Hz), 6.26 (IH, d, J = 3. 9 

10 Hz), 7.00 (IH, dd, J = 7.8 Hz, 9.9 Hz), 7.08-7.19 (6H, m), 7,32 (IH, t, J 
= 8.0 Hz), 7.40-7.54 (4H, m), 7.62 (IH, d, J = 7, 8 Hz), 8.06 (IH, d, J = 
7. 8 Hz) ; IR (KBr) 3360, 3297, 2982, 1746, 1682, 1642, 1530, 1514, 1227, 2300, 
1161, 1125 cm"'; Anal. Calcd for CsgHagFgNgOe: C, 60.87; H, 4.67; N, 4.06. Found: 
C, 60.73; H, 4.65; N, 4.05. 

15 MMM 3 9 1 

^Vi^y (IRS, 2SR) -2- [ (4-7/^;^^-l-:^7 h-T/w) T^y] -1- 
(4-:7/^^n73i::^/^) -3- [3- (1, 1, 2, 2-x h 7:7/U;^Dai h ^a^v/) 

N- (t e r t--:^ h^i^^J^:^=^M (IRS, 2SR) -2- [ (4- 

20 h^^i^) 7^yl -1- (4-:7/U;^-n7j:=/l-) -3- [3- (1, 

1, 2, 2-7" hyy^^^i-^^h^-y) T'o t'';V:t;^r;WO. 404 g 

(0. 5 8 5 ^ y^/^) . ^i:^^0. 4m I , ;>i.^ / ^;U6ml (DU"^^^ 5 OV 

25 JiXaO. 3 3 1g IiX^9 0% 

mp 209-212°C (dec. ) ; .'H-NMR (CD3OD, 300 MHz) 8 2. 78 (IH, dd, J = 11.9 Hz, 
14,3 Hz), 3.33 (IH, dd, J = 3.9 Hz, 14.3 Hz), 3.95 (IH, d, J = 17.4 Hz), 
4.04 (IH, d, J= 17. 4 Hz), 4.98-5,06 (IH, m), 6.08 (IH, d, J = 7. 5 Hz), 6.249 
(IH, tt, J = 2.9 Hz, 52.7 Hz), 7.00 (IH, dd, J = 5.4 Hz, 8.1 Hz), 7.07 (IH, 
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dd, J = 7.7 Hz, 10.1 Hz), 7.14-7.28 (6H, m), 7.36-7.41 (2H, m), 7.51-7.61 
(3H, m), 8.03 (IH, d, J = 8. 4 Hz); IR (KBr) 3301, 3100-2800, 1740, 1644, 
1514, 1275, 1235, 1206, 1121 cm"'; Anal. Calcd for CaoHgBClFgNaO^-O. SHjQ: C, 56.66; 
H, 4.12; N, 4.40. Found: C, 56.81; H, 4. 35; N, 4,62. 
5 MMM 3 9 2 

(IRS, 2SR)-3-(4-ter t-^f^/l^^^^^/^) -2- [ 

N- [ (IRS, 2 SR) -1- (4-t e r t->^'^/^^;Xv>/V) -2- (3-^nci 
73ici/i/)-2-t K n df^ 5 -jJ^P 0-1-^:7 hT5 KO. 4 9 9 g (0. 
10 gsS^y^/W i=i/^^i^i?P y KO. 38 g (2. 4 6 ^ y^/l^) <^Tir 

M; 3 0 m 1 4-N, N-v>^f"/^T^>/ try i>:/0. 24 g (1. 9 7 

e^^^ ilxao, 3 2 5 g W5 4% 

mp 161-162^:; ^H-NMR (CDCI3, 300 MHz) 6 1.31 (9H, s), 2. 63-2.84 (5H, m), 
20 3. 02 (IH, dd, J = 4. 1 Hz, 14. 0 Hz) , 4. 98-5. 06 (IH, m) , 5. 97 (IH, d, J = 9. 3 
Hz), 6.21 (IH, d, J = 4.8 Hz), 7.11 (2H, d, J = 8. 4 Hz), 7.18-7.54 (IIH, 
m), 8.28 (IH, d, J = 8. 7 Hz) ; IR (KBr) 3300-3020, 2961, 1734, 1644, 1532, 
, 1213, 1165, 783 cm"'; Anal. Calcd for C34H33C12N05-0. SHgO: C, 66.34; H, 5.57; 
N, 2.28, Found: C, 66.28; H, 5.34; N, 2.28. 
25 UliM 3 9 3. 

b y (1 RS, 2 SR) -3- (4-t e r t -:/^/U:7 3ic:i/U) -2- 

* 

[ {^-'^ nu-i-i-y Y^i ;v) T^y] -1- {A-y jvirny au^jv) yn\fjv 

nyN^^ (IRS, 2SR)-3-(4-ter t 31 ^>'U) -2- [ (5- 

^xm-l-ry ;v) r^Jl -l- (4-7/U;d-n7i^/u) 7'citVV7K^2 1 
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7mg (0. 3 5 S^V'e/u) (D'rVyyih^nyyyainim'm^, l^JtTKi?'!!: 

i-VVt^ J^ymmo. 36ml (0. 36^]J ^/V^) ^JP M^X^ 5 ^Sj'-m^ Ufco 

5 lK42 0 0mg l|X^8 9% 

mp 174-178°C; ^H-NMR (CDCI3-CD3OD, 300 MHz) 6 1.30 (9H, s), 2.53-2.58 (2H, 
m), 2.65-2.83 (3H, m), 3.00 (IH, dd, J = 2. 7 Hz, 14.4 Hz), 4.89-4.98 (IH, 
ra), 6.17 (IH, d, J = 4.8 Hz), 7.12 (2H, d, J = 8.4 Hz), 7.20-7.54 (IIH, m), 
8.28 (IH, d, J = 8. 4 Hz); IR (KBr) 3245, 2965, 1730, 1640, 1574, 1418, 1157, 
10 785 cm"^; Anal. Calcd for C34H32Cl2N0BNa-1.0H20: C, 63.16; H, 5.30; N, 2.17. 
Found: C, 62.93; H, 5.57; N, 2.04. 
%W^\ 3 9 4 

n/NjJ'^ (IRS, 2 SR) -2- [ (5-i5'PP-l-t>' h-T/l^) T^y] -1- (4 
-y/Vis-xi :7 ai=/U) -3- [4- (hy 7« f-jV) :7 a^^yU] -fX3. tVl'TK^ 

15 S-i^^PP-N- [ (1 RS, 2 SR) -2- (4-:7/k;tn:7 3:.^/k) -2-t: Fp=¥ 

[4- ( h y 7/^;ro7«^/^) ^y-^}V\ :x.=}-)V\ ^yd'vy-\-ti)Vi^^ 

FO. 5 4 9 g (1. 0 94 ^y^y^) <!: P y KO. 4 2g (2. 

73 5y^>'V) <Or^y^\^) )V3 Qra.\WW(^^ 4-N, l^-V' ^ ^ JVT % J ^ 
'JVQ>. 2 7g (2. ig^y^/l') ^n^^ 7 0°C-C3B#M#L/Co US^^^ 
20 •mL\a^^\^tzML. 7K3 Om 1 Srinx.^ ^(Z)**0. 5NFP(gm^^Lfc„ 

25 66^^ IlXfiO. 40 8 g W6 2% . 

mp 228-229*0; ^H-MIR (CDClj-DMSQ-de, 300 MHz) 5 2.65-2.79 (4H, ra), 2. 87 (IH, 
dd, J = 11.7 Hz, 13.5 Hz), 3.13 (IH, dd, J = 3.3 Hz, 14.1 Hz), 4.94-5.04 
(IH, m), 6.21 (IH, d, J = 6.0 Hz), 7.08-7.23 (5H, m), 7.38 (2H, d, J = 7. 8 
Hz), 7.47-7.54 (6H, m), 7.75 (IH, d, J = 9.6 Hz), 8.25 (IH, d, J = 8. 4 Hz); 
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IR (KBr) 3300-2640, 1730, 1636, 1528; 1510, 1323, 1221, 1177, 1155, 1109 
cm'i; Anal. Calcd for C3iH24ClF4N05'0. 3H2O: C, 61,30; H, 4.08; N, 2.31. Found: 
C, 61.21; H, 3.72; N, 2.36. 

MMM 3 9 5 

5 n/Ni^i^:)- by t>i>. (IRS, 2SR) -2- [ {5-^ uu-l-)-y 

/] -1- (4-7/W';^p:7;r^/u) -3- [4- (hVyM^?^^/^) yzr,^ji^2 y 

=1/^^^ (IRS, 2SR) -2- [ (5-i^Pn-l-^7 h^/V) -1- 
(4-:7/W;rn7ai^/V) -3- [4- { h V ^Mf^ y s^zi/U] T'n tVkTK 

10 ^2 1 4m^<DT h7t VT^yyysmiwmk^. i^^:^miti-vv^j>>7m'm 

0.36ml (0.36^y ^/W) ^M^. 5 LfCo RJitMomBt: 

1 3 2 m g 

15 ^H-NMR (CDCla-DMSO-de-CDjOD, 300 MHz) 6 2.54-2.79 (4H, ra), 2.91 (IH, dd, J 
= 11.7 Hz, 14.1 Hz), 3.08 (IH, dd, J = 2.6 Hz, 14.0 Hz>, 4.86-4.93 (IH, ra), 
6.18 (IH, d, J = 5.7 Hz), 7.04-7.22 (4H, m), 7.26 (IH, d, J = 6.6 Hz), 7.39 
(2H, d, J = 8.4 Hz), 7.47-7.55 (6H, ra), 8.26 (IH, d, J = 8, 1 Hz); IR (KBr) 
3650-2940, 1730, 1640, 1574, 1539, 1512, 1327, 1159, 1123 cm^; Anal. Calcd 

20 for C3iH2jClF4N05Na«l. IHgO: C, 57.84; H, 3.95; N, 2.18. Found: C, 57.68; H, 
3.97; N, 2.13. 
MMM 3 9 6 

r3y>^^ (IRS, 2SR) -1- (4-:77^;^n 7 a^^/W) -2- [ {4:-y J\^:^X2~ 

1-i-y h^y^) T%yl -3- {2, 2, 3, 3 b 77/1^:^0-2, 3-^t: Kp 

4-7/u;rn-N- { (IRS, 2 S R) -2- (4-7;W;tP 7 3ic=./i/) -2-t Kd 
[ (2, 2, 3, 3-7" f7 7;W:^P-2, 3-i?tKP-l, 
:t^iyy-6-^/U) pi^/V] Ji^/W -l-'Ty hr^ KO. 2 7 8 g (O. 5 O 8 

^y^/k) i:a^N^igi;7Dy KO. 20g (i. 2 7 ^V'eji^) <DT±]>=-V])yi^ 

730 



wo 02/059077 PCT/JP02/00532 

SOml^^tC, 4-N, N-i;^;^f-/WT5y v^:/0. 12g (1. 0 25^^ 

g^^a:f-/l/= 2 / 1 - 1 / 1 ) . v'-f y tVUJ^— r/I^-^^i^Vct !9 l^^-fb LT. 
afe)^^ JlX*0. 184g it5l^5 6% 

mp 196-197°C; 'H-MIR (CDClj-DMSO-de, 300 MHz) 8 2.71-2.75 (4H, m), 2. 78 (IH, 
10 dd, J = 11.4 Hz, 14.4 Hz), 2.98 (IH, dd, J = 3. 6 Hz, 14.7 Hz), 4,89-4.98 

(IH, m), 6.33 (IH, d, J = 4.5 Hz). 7.01-7.16 (6H, m), 7.27 (IH, dd, J = 5. 4 
. .Hz, 8. 1 Hz), 7. 38-7. 54 (6H, m), 8.05 (IH, d, J = 7. 8 Hz) ; IR (KBr) 3285-2620, 

1728, 1512, 1279, 1223, 1159, 1084 cm"^; Anal. Calcd for CjgHaaFjNOy-O. SH^O: 

C, 58.54; H, 3.68; N, 2.13. Found: C, 58.76; H, 3.85; N, 2.31. 
15 MMM 3 9 7 

3/^^^^|>y^^A (IRS, 2SR) -1- (4-7;P:t0 7 3i::^/V) -2- [ (5- 

y;u:tu-i-i~y h-{M r^y2 -3- 12, 2, 3, 3-r h 7 >';^^o-2, 3 

ra/NiJ'lg (IRS, 2SR) -1- (4-7/1^:^13 7 :n^7^) -2- [ (4-37 
20 -l-^-r? b-^/V) T5;/] -8- (2, 2, 3, 3-7^ b7 7/W;^n-2, 3-v^t K 
n-1, A-^>'y^i^:^^iyy-6-4 7°d tVl^TK^ 1 4 5 m g Or b 7 t Kn :7 

yysmimm^. 1 m^T^mt-r V V ^ j>>:^^m 0 . 22ml (0. 2 2^y^ 

25 JiXa7 9mg 

'H-NMR (CDCls-DMSO-dg-CDjOD, 300 MHz) 6 2.54-2.76 (4H, ra), 2.85 (IH, dd, J 
= 11.6 Hz, 14.3 Hz), 2.98 (IH, dd, J = 3.5 Hz, 14.3 Hz), 4.80-4.86 (IH, m), 
6.21 (IH, d, J = 4.8 Hz), 7.03-7.14 (6H, m), 7.25 (IH, dd, J = 5.4 Hz, 7.8 
Hz), 7.40 (IH, dd, J = 6.5 Hz, 8.6 Hz), 7.50-7.53 (4H, m), 8.04 (IH, d, J 
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= 8. 7 Hz) ; IR (KBr) 3630-2930, 1728, 1642, 1601, 1574, 1512, 1279, 1227, 
1157, 1084 cm"^; Anal. Calcd for CsiHgzFgNO^Na'l. SHgO: C, 55.18; H, 3.62; N, 
2.01. Found: C, 55.41; H, 3.67; N, 2.00. 

:$:|±SJ^f^x B;2|s:t?ttliS;^ti.fci|tM2 0 0 1-1 9 2 SO^mmt bT*5i5. ^(D 
10 \Hmt:^m^^^i^^X'^^:^ti^h(DX*h^o 



732 



wo 02/059077 



PCT/JP02/00532 



1. ^ 



10 



15 



25 




(I) 



C^'t'N Ar 



^> A r 



1 (S) - (4-h y :7;V';^np(^/w^:/i;^/u) -aif^/k] -:fy/w<^ym. t e r 



2. Ar^;6S 



UT V ^-C ^ j; V ^ 5 * fc ft 6 M<^^- 



3. Ar ^35Sg^^^^UTV^Tt>J:V^7 3lC^y^SX*fe^lt^«l|2|fe(^'^b'^tl. 



4. Ar^jjS 

5. Ar2;6S 



6. R:6S^ Ri^CO- iR'^'it- 



7. R^»*:6S 



20 liiVv 



8. R 



9 » 



4 



9. R' ' RV°C0- (R'°^tfim^^WUTV^T%<tV^|t'(k7Ki^S*fc 



10. R'°;05; 
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15 



11. R ' ' -A^Tkmrn^xh ^tmm i umoit^!^, 

12. R' ■i^:^mm^vh^m^^ine,m.(oih-^!^o 



1 3. R:6S^ R'^CO- (R^^it] 



?M^T'fc!9. R' idSTkSil^T'fcSff^^llB^^^b^tJo 
14. Ar ^;^S/Np>{^>jg^^ /NO^>'fti$tLTV>TtjJ;V>'(£ISr/l^=^/wS. 



v^T J; V ^ 5 * fc (1 6 M<^^- 



20 16. SSfcHeMt^)^^^^:^^^^!;:^/^^^ t:°y v^7WS*fcfi5^j^=/w^T'fe 

17. N-[(1RS, 2 SR) -2- (4-7;V;tnp^a:=;l/) -2-t Ko'^V- 
1- [4- (b y7/^;t-p^f-/^) ^^/i^] -6, Kp-SH-^^- 

y [a] v'^P-^yx>'-l-;^7/k7i?^f-^ h\ 

4-:7/U:^P-N- ( (IR, 2S) -2- (4-7/l^:tP 7 rc^/W) -2-t: Kp^V- 
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1- ( (4- ( b y 7>'i^;rp>«f^/i^) i^f-M ^f-/!^) -X-fy^v^yiJ 

N- [ (1 R, 2 S) -2- {^-y iVis-'ay s.:^}V) -2-t Kn^v/-l- [3- (1, 
1, 2, 2-x f77/V;^-o^ b^i/) ^^-v^/V] ^^^^] -6, 7-v^t:Ki3-5H 

N-C(1RS, 2SR)-2- {A-y JViT'^y :^^}'^) -2-fc KD=¥i/-l- [3- 
(1, 1, 2, 2-7^ h^r^/U-^Drc b:^v^) ^yt^/l^] ai^^/L] -5, F 

N- [ (1 R S. 2 SR) -2- (4-:7/V:tD:7 3i:=./V) -2-t Fndf-i/-l- [3- 
10 (1, 1, 2, 1-=TVyyi\^-^'P^^\'^V)^V\>JV\=!^^)V\-^, 7, 8, 9 

4-7/^;tP-N- [ (IR, 2 S) -2- (4-7/'^;t^>'^^>'^) -2-t: Kc=^v^- 
l-[3-(l, 1, 2, '2.-'T\^yy)\^irxi:x.Yi>ir^y)^V^J',V\aL-j-,V\'yy9 

15 N-[(1RS, 2 SR) -2- (4-7/W:tn73i::^/U) -2-1: Fl3=¥v^-1- [3- 
(1, 1, 2, 2-7" h7 7/l^;^a^>=^-^) 'O'v^yW'] fi^^/W] -5, 6, 7, 8 

* 

N- C (IRS, 2SR) -2- i^A-yjVirny :^=:.)V) -2-1: Fp^'>-1- (4- 
^ y7°n tVl^^y v^/U-) -6, 7-v't FP-5H-^^y [a] -y-^n^zf 

20 7"y-l-;i(7/u;i^>f-5; F\ 

N- ( (IRS, 2SR) -2- (3-:7/V;^n7:x::^/^) -2-t Fd=¥v'-1- ( (4 

- (hy 7/i';^-P7«^/H y3uz^j\^) -6, 7-i^tFo-5H-^ 

W [a] v'iJ' P^7'xi^-l-;«7/^Jj?=3rf-5: 

N- ( (IRS, 2 SR) -2-t Fn^i/-2- (4-:7ct y 53f^^7ai^/V) -1- ( (4 
25 - (h y 7;V:tPyf-7W) ^a^c^/W) y^^^W) -6, 7-i^tFP-5H-^ 

[a] i>'^P^:/7":/-i-;t;>'U#^f-5 F. 

N-[ (IRS, 2 SR) -2- (4-i{'PP7j-^/l-) -2-t Fp v'- 1 - [ 3- (1, 
1, 2, 2-7^ b7:7/U;^nai hdj^V) ^yv?;V] oi^/l^] -6, 7-i^tFP-5H 

-^yy [a] p ^7^7" /V/Js>f-^ F> 
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N- ( (IRS, 2SR) -2-fc Kn^v'-2- (4- {y au=^;U:f^i/) 7ccc^/V) 
-1- ( (3- ( (1, 1, 2, 2-T h7 7;l':^nrcf-;v) y^=^M p(f 

5 N- ( (IRS, 2SR) -2- (4- ( (4-^ P P-S-^^yt'^cnc:^/!^) ;^.dri^) 
y'^-yk) -2-t Ko=3r-iy-l- ( (3- ( (1, 1, 2, 2-7" h 7 

ya^:=.)V) ^^yl/) -6, 1 -JM Kn-5H-^;x/ [a] ^y^xi 

N- ( (IRS, 2SR) -2- (2-7/^7}-p t°y v^>'-4-</^) -2-bKP'¥v'- 

10 l-((3-(l, 1, 2, 2-r h7:7yU';^-D^ h^i/) ;^=f-)V) Jl^ 

/w) -6, KP-5H-^:/y [a] V:^p^y'X>'-l-;^;W/Js>1^^ F> 

N- ( (IRS, 2RS) -2- (6-7/^;e-P t°y v^:/-2— I'/l') -2-fcKP=3rV- 
1- ( (3- (1, 1, 2, . 2-r Vy^/l'^a-P^ b'^rv') :7 3i^yW) ^^/V) 
)V) -6, 7-v?t KP-5H--<^y' [a] iXiJ' p^^x ^- 1 -:*7^^J<^1^ 5: K 
16 N- [(IRS, 2SR) -1- (4-ter X-'f^}V^:y^J)V) -2- (3- 
^ uny 3:.z^}V) -2-t FP=^v'^f^/k] - 5 -iJ' p n - l --i^^ 5; K\ 
4-:7/l^;^n-N- { (IRS, 2SR) -2- (4 -77^;tP -2- 

t KP=^i^- 1 - [ (2, 2, 3, 3-T h7 7yw;rp-2, 3-v^tKp-l, 
4 6 — f /V) p« 5^/1^] =^^)V\ - 1 — :^:7>T ^ K*fc{i^ 

18. ^ 




(I) 



Ar 



26 
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